FLUK 



5500A 

Multi-Product Calibrator 



Getting Started 



PN 945159 
August 2001 

© 2001 Fluke Corporation. All rights reserved. Printed in U.S.A. 
All product names are trademarks of their respective companies. 




LIMITED WARRANTY & LIMITATION OF LIABILITY 

Each Fluke product is warranted to be free from defects in material and workmanship under 
normal use and service. The warranty period is one year and begins on the date of shipment. 
Parts, product repairs and services are warranted for 90 days. This warranty extends only to the 
original buyer or end-user customer of a Fluke authorized reseller, and does not apply to fuses, 
disposable batteries or to any product which, in Fluke’s opinion, has been misused, altered, 
neglected or damaged by accident or abnormal conditions of operation or handling. Fluke 
warrants that software will operate substantially in accordance with its functional specifications 
for 90 days and that it has been properly recorded on non-defective media. Fluke does not 
warrant that software will be error free or operate without interruption. 

Fluke authorized resellers shall extend this warranty on new and unused products to end-user 
customers only but have no authority to extend a greater or different warranty on behalf of 
Fluke. Warranty support is available if product is purchased through a Fluke authorized sales 
outlet or Buyer has paid the applicable international price. Fluke reserves the right to invoice 
Buyer for importation costs of repair/replacement parts when product purchased in one country 
is submitted for repair in another country. 

Fluke’s warranty obligation is limited, at Fluke’s option, to refund of the purchase price, free of 
charge repair, or replacement of a defective product which is returned to a Fluke authorized 
service center within the warranty period. 

To obtain warranty service, contact your nearest Fluke authorized service center or send the 
product, with a description of the difficulty, postage and insurance prepaid (FOB Destination), to 
the nearest Fluke authorized service center. Fluke assumes no risk for damage in transit. 
Following warranty repair, the product will be returned to Buyer, transportation prepaid (FOB 
Destination). If Fluke determines that the failure was caused by misuse, alteration, accident or 
abnormal condition of operation or handling, Fluke will provide an estimate of repair costs and 
obtain authorization before commencing the work. Following repair, the product will be returned 
to the Buyer transportation prepaid and the Buyer will be billed for the repair and return 
transportation charges (FOB Shipping Point). 

THIS WARRANTY IS BUYER’S SOLE AND EXCLUSIVE REMEDY AND IS IN LIEU OF ALL 
OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY 
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR 
PURPOSE. FLUKE SHALL NOT BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL 
OR CONSEQUENTIAL DAMAGES OR LOSSES, INCLUDING LOSS OF DATA, WHETHER 
ARISING FROM BREACH OF WARRANTY OR BASED ON CONTRACT, TORT, RELIANCE 
OR ANY OTHER THEORY. 

Since some countries or states do not allow limitation of the term of an implied warranty, or 
exclusion or limitation of incidental or consequential damages, the limitations and exclusions of 
this warranty may not apply to every buyer. If any provision of this Warranty is held invalid or 
unenforceable by a court of competent jurisdiction, such holding will not affect the validity or 
enforceability of any other provision. 
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LIMITE DE GARANTIE ET LIMITE DE RESPONSABILITE 



La societe Fluke garantit I'absence de vices des materiaux et a la fabrication de ce produit dans 
des conditions normales d'utilisation et d'entretien. La periode de garantie est de un an et prend 
effet a la date d'expedition. Les pieces, les reparations de produit et les services sont garantis pour 
un periode de 90 jours. Cette garantie ne s'applique qu'a I'acheteur d'origine ou a I'utilisateur final 
s'il est client d'un distributeur agree par Fluke, et ne s'applique pas aux fusibles, aux batteries/piles 
interchangeables ni a aucun produit qui, de I'avis de Fluke, a ete malmene, modifie, neglige ou 
endommage par accident ou soumis a des conditions anormales d'utilisation et de manipulation. 
Fluke garantit que le logiciel fonctionnera en grande partie conformement a ses specifications 
fonctionnelles pour une periode de 90 jours et qu'il a ete correctement enregistre sur des supports 
non defectueux. Fluke ne garantit pas que le logiciel ne contient pas d'erreurs ou qu'il fonctionne 
sans interruption. 

Les distributeurs agrees par Fluke appliqueront cette garantie a des produits vendus a leurs clients 
neufs et qui n'ont pas servi mais ne sont pas autorises a appliquer une garantie plus etendue ou 
differente au nom de Fluke. Le support de garantie est offert si le produit a ete acquis par 
I'intermediaire d'un point de vente agree par Fluke ou bien si I'acheteur a paye le prix international 
applicable. Fluke se reserve le droit de facturer a I'acheteur les frais d'importation des pieces de 
reparation ou de remplacement si le produit achete dans un pays a ete expedie dans un autre 
pays pour y etre repare. 

L'obligation de garantie de Fluke est limitee, au choix de Fluke, au remboursement du prix d'achat, 
ou a la reparation/remplacement gratuit d'un produit defectueux retourne dans le delai de garantie 
a un centre de service agree par Fluke. 

Pour avoir recours au service de la garantie, mettez-vous en rapport avec le centre de service 
Fluke le plus proche ou envoyez le produit, accompagne d'une description du probleme, port et 
assurance payes (franco lieu de destination), au centre de service agree par Fluke le plus proche. 
Fluke degage toute responsabilite en cas de degradations survenues au cours du transport. Apres 
la reparation sous garantie, le produit sera retourne a I'acheteur, frais de port payes d'avance 
(franco lieu de destination). Si Fluke estime que le probleme a ete cause par un traitement abusif, 
une modification, un accident ou des conditions de fonctionnement ou de manipulation anormales, 
Fluke fournira un devis des frais de reparation et ne commencera la reparation qu'apres en avoir 
regu I'autorisation. Apres la reparation, le produit sera retourne a I'acheteur, frais de port payes 
d'avance, et les frais de reparation et de transport lui seront factures. 

LA PRESENTE GARANTIE EST EXCLUSIVE ET TIENT LIEU DE TOUTES AUTRES 
GARANTIES, EXPLICITES OU IMPLICITES, Y COMPRIS, MAIS NON EXCLUSIVEMENT, 

TOUTE GARANTIE IMPLICITE QUANT A L'APTITUDE DU PRODUIT A ETRE COMMERCIALISE 
OU A ETRE APPLIQUE A UNE FIN OU A UN USAGE DETERMINE. FLUKE NE POURRA ETRE 
TENU RESPONSABLE D'AUCUN DOMMAGE PARTICULIER, INDIRECT, ACCIDENTEL OU 
CONSECUTIF, NI D'AUCUNS DEGATS OU PERTES DE DONNEES, QUE CE SOIT A LA SUITE 
D'UNE INFRACTION AUX OBLIGATIONS DE GARANTIE, SUR UNE BASE CONTRACTUELLE, 
EXTRA- CONTRACTUELLE OU AUTRE. 

Etant donne que certains pays ou etats n'admettent pas les limitations d'une condition de garantie 
implicite, ou I'exclusion ou la limitation de degats accidentels ou consecutifs, les limitations et les 
exclusions de cette garantie pourraient ne pas s'appliquer a chaque acheteur. Si une disposition 
quelconque de cette garantie est jugee non valide ou inapplicable par un tribunal competent, une 
telle decision n'affectera en rien la validite ou le caractere executoire de toute autre disposition. 
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BEFRISTETE GARANTIEBESTIMMUNGEN & HAFTUNGSBESCHRANKUNG 



Fur jedes Produkt, das Fluke herstellt, leistet Fluke eine Garantie fur einwandfreie MaterialqualitIBt und fehlerfreie 
Ausfuhrung unter normalen Betriebs- und Wartungsbedingungen. Der Garantiezeitraum gilt fur ein Jahr und beginnt 
mit dem Lieferdatum. Die Garantiebestimmungen fur Ersatzteile, Instandsetzungs- und Wartungsarbeiten gelten fur 
einen Zeitraum von 90 Tagen. Diese Garantie wird ausschlie fBlich dem Ersterwerber bzw. dem Endverbraucher, der 
das betreffende Produkt von einer von Fluke autorisierten Weiterverkaufsstelle erworben hat, geleistet und erstreckt 
sich nicht auf Sicherungen, Einwegbatterien oder irgendwelche andere Produkte, die nach dem Ermessen von 
Fluke unsachgemaB verwendet, verandert, vernachlassigt, durch Unfalle beschadigt Oder abnormalen 
Betriebsbedingungen oder einer unsachgemaBen Handhabung ausgesetzt wurden. Fluke garantiert fur einen 
Zeitraum von 90 Tagen, daR die Software im wesentlichen in Ubereinstimmung mit den einschlagigen 
Funktionsbeschreibungen funktioniert und daR diese Software auf fehlerfreien Datentragern gespeichert wurde. 
Fluke ubernimmt jedoch keine Garantie dafur, daR die Software fehlerfrei ist und storungsfrei arbeitet. 

Von Fluke autorisierte Weiterverkaufsstellen werden diese Garantie ausschlieRlich fur neue und nichtbenutzte, an 
Endverbraucher verkaufte Produkte leisten, sind jedoch nicht dazu berechtigt, diese Garantie im Namen von Fluke 
zu verlangern, auszudehnen oder in irgendeiner anderen Weise abzuandern. Der Erwerber hat das Recht aus der 
Garantie abgeleitete Unterstutzungsleistungen in Anspruch zu nehmen, wenn er das Produkt bei einer von Fluke 
autorisierten Vertriebsstelle gekauft oder den jeweils geltenden internationalen Preis gezahlt hat. Fluke behalt sich 
das Recht vor, dem Erwerber Einfuhrgebuhren fur Ersatzteile in Rechnung zu stellen, wenn dieser das Produkt in 
einem anderen Land zur Reparatur anbietet, als das Land, in dem er das Produkt ursprunglich erworben hat. 

Flukes Garantieverpflichtung beschrankt sich darauf, daR Fluke nach eigenem Ermessen den Kaufpreis ersetzt 
oder aber das defekte Produkt unentgeltlich repariert oder austauscht, wenn dieses Produkt innerhalb der 
Garantiefrist einem von Fluke autorisierten Servicezentrum zur Reparatur ubergeben wird. 

Urn die Garantieleistung in Anspruch zu nehmen, wenden Sie sich bitte an das nachstgelegene und von Fluke 
autorisierte Servicezentrum oder senden Sie das Produkt mit einer Beschreibung des Problems und unter 
Vorauszahlung von Fracht- und Versicherungskosten (FOB Bestimmungsort) an das nachstgelegene und von Fluke 
autorisierte Servicezentrum. Fluke ubernimmt keinerlei Haftung fur eventuelle Transportschaden. Im AnschluR an 
die Reparatur wird das Produkt unter Vorauszahlung von Frachtkosten (FOB Bestimmungsort) an den Erwerber 
zuruckgesandt. Wenn Fluke jedoch feststellt, daR der Defekt auf unsachgemaRe Handhabung, Veranderungen am 
Gerat, einen Unfall oder auf anormale Betriebsbedingungen oder unsachgemaRe Handhabung zuruckzufuhren ist, 
wird Fluke dem Erwerber einen Voranschlag der Reparaturkosten zukommen lassen und erst die Zustimmung des 
Erwerbers einholen, bevor die Arbeiten in Angriff genommen werden. Nach der Reparatur wird das Produkt unter 
Vorauszahlung der Frachtkosten an den Erwerber zuruckgeschickt und werden dem Erwerber die Reparaturkosten 
und die Versandkosten (FOB Versandort) in Rechnung gestellt. 

DIE VORSTEHENDEN GARANTIEBESTIMMUNGEN SIND DAS EINZIGE UND ALLEINIGE RECHT AUF 
SCHADENERSATZ DES ERWERBERS UND GELTEN AUSSCHLIESSLICH UND AN STELLE VON ALLEN 
ANDEREN VERTRAGLICHEN ODER GESETZLICHEN GEWAHRLEISTUNGSPFLICHTEN, EINSCHLIESSLICH - 
JEDOCH NICHT DARAUF BESCHRANKT - DER GESETZLICHEN GEWAHRLEISTUNG DER 

marktfAhigkeit, der gebrauchseignung und der zweckdienlichkeit fur einen bestimmten 

EINSATZ. FLUKE UBERNIMMT KEINE HAFTUNG FUR SPEZIELLE, UNMITTELBARE, MITTELBARE, BEGLEIT- 
ODER FOLGESCHADEN ODER ABER VERLUSTE, EINSCHLIESSLICH DES VERLUSTS VON DATEN, 
UNABHANGIG DAVON, OB SIE AUF VERLETZUNG DER GEWAHRLEISTUNGSPFLICHT, RECHTMASSIGE, 
UNRECHTMASSIGE ODER ANDERE HANDLUNGEN ZURUCKZUFUHREN SIND. 

Angesichts der Tatsache, daB in einigen Landern die Begrenzung einer gesetzlichen Gewahrleistung sowie der 
AusschluB oder die Begrenzung von Begleit- oder Folgeschaden nicht zulassig ist, konnte es sein, daB die 
obengenannten Einschrankungen und Ausschlusse nicht furjeden Erwerber gelten. Sollte irgendeine Klausel dieser 
Garantiebestimmungen von einem zustandigen Gericht fur unwirksam oder nicht durchsetzbar befunden werden, so 
bleiben die Wirksamkeit oder Erzwingbarkeit irgendeiner anderen Klausel dieser Garantiebestimmungen von einem 
solchen Spruch unberuhrt. 
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GARANTIA LIMITADA Y LIMITACION DE RESPONSABILIDAD 

Se garantiza que cada uno de los productos de Fluke no tiene defectos de material y mano de 
obra si es objeto de una utilizacion y un mantenimiento normales. El periodo de garantia es de 
un ano y comienza a partir de la fecha de envio. Las piezas, reparaciones y mantenimiento del 
producto estan garantizados durante 90 dias. Esta garantia se concede exclusivamente al 
comprador original o al cliente usuario final de un revendedor autorizado por Fluke, y no es de 
aplicacion a fusibles, baterias o pilas desechables o cualquier otro producto que, en opinion de 
Fluke, haya sido objeto de una mala utilizacion, alteracion, negligencia o danos por accidente o 
manejo o manipulacion anomalos. Fluke garantiza que el software operara sustancialmente de 
acuerdo con sus especificaciones funcionales durante 90 dias y que ha sido grabado 
correctamente en medios no defectuosos. Fluke no garantiza que el software carezca de 
errores ni opere sin interrupcion. 

Los revendedores autorizados por Fluke concederan esta garantia a productos nuevos y sin 
utilizar suministrados a clientes usuarios finales exclusivamente, pero no tienen autoridad para 
conceder una garantia diferente o mayor por cuenta de Fluke. Puede utilizar el servicio de 
garantia si el producto ha si do comprado en una oficina de ventas Fluke autorizada o si el 
Comprador ha pagado el importe de aplicacion internacional. Fluke se reserva el derecho de 
facturar al Comprador los costes de importacion debidos a la reparacion o sustitucion de piezas 
cuando el producto comprado en un pais es enviado para su reparacion a otro pais. 

La obligacion de Fluke en concepto de garantia se limita, a criterio de Fluke, al reembolso del 
importe de la compra, a la reparacion gratis, o a la sustitucion de un producto defectuoso que 
sea devuelto a un centro de servicio Fluke autorizado dentro del periodo de garantia. 

Para obtener servicio en garantia, pongase en contacto con el Servicio Oficial Fluke autorizado 
mas proximo o envfe el producto, con una descripcion del problema surgido, a portes y seguros 
pagados por anticipado (FOB en Destino), al Servicio Oficial Fluke autorizado mas proximo. 
Fluke no asume ningun riesgo por los danos en transito. Tras la reparacion en concepto de 
garantia, el producto sera devuelto al Comprador, previo pago del transporte (FOB en Destino). 
Si Fluke decide que la averfa ha sido causada por una mala utilizacion, alteracion, accidente o 
manejo o manipulacion anormales, Fluke hara una estimacion de los costes de reparacion y 
solicitara autorizacion antes de comenzar el trabajo. Tras la reparacion, el producto sera 
devuelto al Comprador, previo pago del transporte, y se facturaran al Comprador los gastos en 
concepto de reparacion y de transporte para su devolucion (FOB en el Punto de envio). 

ESTA GARANTIA SE CONCEDE A TITULO UNICO Y EXCLUSIVO DEL COMPRADOR Y 
SUSTITUYE ATODAS LAS DEMAS GARANTIAS, EXPRESAS 0 IMPLICITAS, INCLUYENDO, 
PERO SIN LIMITARSE A, NINGUNA GARANTIA IMPLICITA DE COMERCIABILIDAD O 
IDONEIDAD PARA UN FIN O UN USO DETERMINADOS. FLUKE NO SE 

responsabilizarA de perdidas o danos especiales, indirectos, imprevistos 

O CONTINGENTES, INCLUIDA LA PERDIDA DE DATOS, YA SEAN PRODUCTO DE 
VIOLACION DE LA GARANTIA O YA SEA EN RELACION CON UN CONTRATO, POR 
RESPONSABILIDAD CIVIL EXTRACONTRACTUAL, CONFIANZA O EN CUALQUIER OTRA 
FORMA. 

Dado que algunos pafses o estados no permiten la limitacion del plazo de una garantia 
implicita, ni la exclusion o limitacion de danos imprevistos o contingentes, las limitaciones y 
exclusiones de esta garantia pueden no ser de aplicacion a todos los compradores. Si alguna 
disposition de esta Garantia es considerada nula o no aplicable por un tribunal de justicia 
competente, dicha consideration no afectara a la validez o aplicacion de las demas 
disposiciones. 
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CAUTION 



This is an IEC safety Class 1 product. Before using, the ground wire in the 
line cord or rear panel binding post must be connected to an earth ground 
for safety. 



Interference Information 

This equipment generates and uses radio frequency energy and if not installed and used in strict 
accordance with the manufacturer’s instructions, may cause interference to radio and television 
reception. It has been type tested and found to comply with the limits for a Class B computing 
device in accordance with the specifications of Part 15 of FCC Rules, which are designed to 
provide reasonable protection against such interference in a residential installation. 

Operation is subject to the following two conditions: 

• This device may not cause harmful interference. 

• This device must accept any interference received, including interference that may cause 
undesired operation. 

There is no guarantee that interference will not occur in a particular installation. If this equipment 
does cause interference to radio or television reception, which can be determined by turning the 
equipment off and on, the user is encouraged to try to correct the interference by one of more of 
the following measures: 

• Reorient the receiving antenna 

• Relocate the equipment with respect to the receiver 

• Move the equipment away from the receiver 

• Plug the equipment into a different outlet so that the computer and receiver are on different 
branch circuits 

If necessary, the user should consult the dealer or an experienced radio/television technician for 
additional suggestions. The user may find the following booklet prepared by the Federal 
Communications Commission helpful: How to Identify and Resolve Radio-TV Interference 
Problems. This booklet is available from the U.S. Government Printing Office, Washington, D.C. 
20402. Stock No. 004-000-00345-4. 

Declaration of the Manufacturer or Importer 

We hereby certify that the Fluke Model 5500A is in compliance with BMPT Vfg 243/1 991 and is 
RFI suppressed. The normal operation of some equipment (e.g. signal generators) may be 
subject to specific restrictions. Please observe the notices in the users manual. The marketing 
and sales of the equipment was reported to the Central Office for Telecommunication Permits 
(BZT). The right to retest this equipment to verify compliance with the regulation was given to 
the BZT. 



Bescheinigung des Herstellers/lmporteurs 

Hiermit wird bescheinigt, dap die Fluke Model 5500A in Ubereinstimmung mit den 
Bestimmungen der BMPT-AmtsbIVfg 243/1991 funk-entstort sind. Der vorschriftsmaBige Betrieb 
mancher Gerate (z.B. MeBsender) kann allerdings gewissen Einschrankungen unterliegen. 
Beachten Sie deshalb die Hinweise in der Bedienungsanleitung. Dem Bundesamt fur 
Zulassungen in der Telecommunikation wurde das Inverkehrbringen dieses Gerates angezeigt 
und die Berechtigung zur Uberprufung der Serie auf Einhaltung der Bestimmungen eingeraumt. 

Fluke Corporation 




SAFETY TERMS IN THIS MANUAL 

This instrument has been designed and tested in accordance with IEC publication 
1010-1 (1992-1), Safety Requirements for Electrical Measuring, Control and Laboratory 
Equipment, and ANSI/ISA-582.01 -1994, and CAN/CSA-C22.2 No. 1010.1-92. This User 
Manual contains information, warning, and cautions that must be followed to ensure safe 
operation and to maintain the instrument in a safe condition. Use of this equipment in a 
manner not specified herein may impair the protection provided by the equipment. 

This instrument is designed for IEC 1010-1 Installation Category II use. It is not designed 
for connection to circuits rated over 4800 VA. 

WARNING statements identify conditions or practices that could result in personal injury 
or loss of life. 

CAUTION statements identify conditions or practices that could result in damage to 
equipment. 

SYMBOLS MARKED ON EQUIPMENT 

A WARNING Risk of electric shock. Refer to the manual (see the Index for 
references). 

-Jr- GROUND Ground terminal to chassis (earth). 

/j\ Attention Refer to the manual (see the Index for references). This 

symbol indicates that information about usage of a feature is contained in 
the manual. This symbol appears on the rear panel ground post and by 
the fuse compartment. 

AC POWER SOURCE 

The instrument is intended to operate from an ac power source that will not apply more 
than 264V ac rms between the supply conductors or between either supply conductor 
and ground. A protective ground connection by way of the grounding conductor in the 
power cord is required for safe operation. 

USE THE PROPER FUSE 

To avoid fire hazard, for fuse replacement use only the specified unit: 110 or 120 V 
operation, 2.5 ampere/250 volt time delay; 220 or 240 V operation, 1 .25 ampere/250 volt 
time delay. 

GROUNDING THE INSTRUMENT 

The instrument utilizes controlled overvoltage techniques that require the instrument to 
be grounded whenever normal mode or common mode ac voltages or transient voltages 
may occur. The enclosure must be grounded through the grounding conductor of the 
power cord, or through the rear panel ground binding post. 




USE THE PROPER POWER CORD 

Use only the power cord and connector appropriate for the voltage and plug 
configuration in your country. 

Use only a power cord that is in good condition. 

Refer power cord and connector changes to qualified service personnel. 

DO NOT OPERATE IN EXPLOSIVE ATMOSPHERES 

To avoid explosion, do not operate the instrument in an atmosphere of explosive gas. 

DO NOT REMOVE COVER DURING OPERATION 

To avoid personal injury or death, do not remove the instrument cover without first 
removing the power source connected to the rear panel. Do not operate the instrument 
without the cover properly installed. Normal calibration is accomplished with the cover 
closed. Access procedures and the warnings for such procedures are contained both in 
this manual and in the Service Manual. Service procedures are for qualified service 
personnel only. 

DO NOT ATTEMPT TO OPERATE IF PROTECTION MAY BE IMPAIRED 

If the instrument appears damaged or operates abnormally, protection may be impaired. 
Do not attempt to operate the instrument under these conditions. Refer all questions of 
proper instrument operation to qualified service personnel. 
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Getting Started 



Introduction 

The Fluke Model 5500A Multi-Product Calibrator (Figure 1) is a precise instrument that 
calibrates a wide variety of electrical measuring instruments. With the 5500A Calibrator, 
you can calibrate precision multimeters that measure ac or dc voltage, ac or dc current, 
ac or dc power, resistance, capacitance, and temperature. With the Oscilloscope 
Calibration option, you can use the 5500A Calibrator to calibrate analog and digital 
oscilloscopes. Specifications are provided in this manual. Complete operating 
information is provided in the Operator Manual and complete service information is 
provided in the Service Manual. Both manuals are provided on the CD-ROM you 
received with your Calibrator. 

/K Warning 

If the 5500A Calibrator is operated in any way not specified by 
this manual or other documentation provided by Fluke, the 
protection provided by the Calibrator may be impaired. 




Figure 1. 5500A Multi-Product Calibrator 
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The 5500A Calibrator is a fully programmable precision source of the following: 

• DC voltage from 0 V to +1020 V. 

• AC voltage from 1 mV to 1020 V, with output from 10 Hz to 500 kHz. 

• AC current from 0.01 pA to 1 1.0 A, with output from 10 Hz to 10 kHz. 

• DC current from 0 to +1 1 .0 A. 

• Resistance values from a short circuit to 330 M£2. 

• Capacitance values from 330 pF to 1 100 pF. 

• Simulated output for three types of Resistance Temperature Detectors (RTDs). 

• Simulated output for nine types of thermocouples. 

Features of the 5500A Calibrator include the following: 

• Automatic meter error calculation. 

• M x LT | and 1 D l v | keys that change the output value to pre-determined cardinal values 
for various functions. 

• Programmable entry limits that prevent invalid amounts from being entered. 

• Simultaneous output of voltage and current, up to 1 1 kW. 

• Simultaneous output of two voltages. 

• Extended bandwidth mode outputs multiple waveforms down to 0.01 Hz, and sine 
waves to 2 MHz. 

• Variable phase signal output. 

• Standard IEEE-488 (GPIB) interface, complying with ANSI/IEEE Standards 
488.1-1987 and 488.2-1987. 

• EIA Standard RS-232-C serial data interface for printing, displaying, or transferring 
internally stored calibration constants, and for remote control of the 5500A. 

• Pass-through RS-232-C serial data interface for communicating with the Unit Under 
Test (UUT). 

• Extensive automatic internal self testing and diagnostics of analog and digital 
functions. 

Instruction Manuals 

The 5500A Manual Set provides complete information for operators and service or 
maintenance technicians. The set includes: 

• 5 500 A Getting Started Manual (PN 945159) 

• 5500A Operator Reference Guide (PN 945097) 

• 5500A Remote Programming Reference Guide (PN 105783) 

• 5500A Operator Manual (Provided on CD-ROM or printed copy available for 
purchase (PN 1628802) through the Fluke Service Department.) 

• 5500A Sendee Manual (PN 1 05798) 
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5500 A Getting Started Manual 

This 5500A Getting Started Manual contains a brief introduction to the 5500A Manual 
Set, instructions on how to get your calibrator prepared for operation and a complete set 
of specifications. 

5500 A Operator Manual 

The 5500A Operator Manual provides complete information for installing the 5500A 
Calibrator and operating it from the front panel keys and in remote configurations. This 
manual also provides a glossary of calibration, specifications, and error code 
information. The Operator Manual includes the following topics: 

• Installation 

• Operating controls and features, including front panel operation 

• Remote operation (IEEE-488 bus or serial port remote control) 

• Serial port operation (printing, displaying, or transferring data, and setting up for 
serial port remote control) 

• Operator maintenance, including verification procedures and calibration approach 
for the 5500A 

• Oscilloscope Calibration Option 

• Accessories 

5500 A Operator Reference Guide 

The 5500A Operator Reference Guide contains a summary of operating instructions, and 
a front panel and rear panel feature reference. This guide is included with this manual. 

5500A Programmer Reference Guide 

The 5500A Programmer Reference Guide contains a summary of remote commands and 
reference information useful in determining system status using the status byte and 
related registers. This guide is included with this manual. 

5500 A Service Manual 

The 5500A Service Manned is available in PDF format on the CD-ROM provided with 
your instrument. It can also be ordered through your local Fluke Sales or Service 
representative. The 5500A Service Manual includes: theory of operation, performance 
testing, maintenance, calibration, troubleshooting, parts lists, and schematic diagrams. 

Where to Go from Here 

To locate specific information concerning the operation of the 5500A calibrator, refer to 
the following list: 

• Controls, indicators, and displays: Operator Manual - Chapter 3, “Features” 

• Front panel operation: Operator Manual - Chapter 4, “Front Panel Operation” 

• Cabling to a UUT (Unit Under Test): Operator Manual - Chapter 4, “Front Panel 
Operation” 

• Using the auxiliary amplifier: Operator Manual - Chapter 4, “Front Panel 
Operation” 

• Remote operation (IEEE-488 or serial): Operator Manual - Chapter 5, “Remote 
Operation” 

• Calibrating an Oscilloscope: Operator Manual - Chapter 8, “Oscilloscope 
Calibration Option” 

• Accessories to the 5500A Calibrator: Operator Manual - Chapter 9, “Accessories” 
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Operation Overview 

The 5500A Calibrator may be operated at the front panel in the local mode, or remotely 
using RS-232 or IEEE-488 ports. For remote operations, several software options are 
available to integrate 5500A operation into a wide variety of calibration requirements. 

Local Operation 

Typical local operations include front panel connections to the Unit Under Test (UUT), 
and then manual keystroke entries at the front panel to place the calibrator in the desired 
output mode. The front panel layout facilitates hand movements from left to right, and 
multiply and divide keys make it easy to step up or down at the press of a single key. 
You can also review 5500A Calibrator specifications at the push of a button [available, 
July, 1995]. The backlit liquid crystal display is easy to read from many different 
viewing angles and lighting conditions, and the large, easy-to-read keys are color-coded 
and provide tactile feedback when they are pressed. 

Remote Operation (RS-232) 

There are two rear-panel serial data RS-232 ports: SERIAL 1 FROM HOST, and 
SERIAL 2 TO UUT (Figure 2). Each port is dedicated to serial data communications for 
operating and controlling the 5500A during calibration procedures. For complete 
information on remote operations, see Chapter 5. 

The SERIAL 1 FROM HOST serial data port connects a host terminal or personal 
computer to the 5500A. You have several choices for sending commands to the 5500A: 
you can enter commands from a terminal (for example, using the Terminal accessory 
from Windows using a PC), you can write your own programs using BASIC, or you can 
run optional Windows-based software such as 5500/CAL or MET/CAL. The 5500/CAL 
software includes more than 200 example procedures covering a wide range of test tools 
the 5500A can calibrate. (See Chapter 6 for a discussion of the RS-232 commands.) 

The SERIAL 2 TO UUT serial data port connects a UUT to a PC or terminal via the 
5500A (see Figure 2). This “pass-through” configuration eliminates the requirement for 
two COM ports at the PC or Terminal. A set of four commands control the operation of 
the SERIAL 2 TO UUT serial port. See Chapter 6 for a discussion of the UUT_* 
commands. 

Remote Operation (IEEE-488) 

The 5500A rear panel IEEE-488 port is a fully programmable parallel interface bus 
meeting standard IEEE-488.1 and supplemental standard IEEE-488.2. Under the remote 
control of an instrument controller, the 5500A Calibrator operates exclusively as a 
“talker/listener.” You can write your own programs using the IEEE-488 command set or 
run the optional Windows-based MET/CAL software. (See Chapter 6 in the Operator 
Manual for a discussion of the commands available for IEEE-488 operation.) 

/K Warning 

The 5500A Calibrator can supply lethal voltages. Read this 
section before operating the calibrator. 
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F1-02.eps 

Figure 2. RS-232 Remote Connections 

Preparing for Operation 

The following paragraphs provide instructions for unpacking and installing the 5500A, 
selecting the line voltage, replacing the fuse, and connecting to line power. Instructions 
for cable connections other than line power can be found in the following chapters of the 
Operator Manual: 

• UUT (Unit Under Test) connections: Chapter 4, “Front Panel Operation” 

• IEEE-488 parallel interface connection: Chapter 5, “Remote Operation” 

• RS-232C serial interface connection: Chapter 5, “Remote Operation” 

• Auxiliary amplifier connections: Chapter 4, “Front Panel Operation” 

Unpacking and Inspection 

The calibrator is shipped in a container designed to prevent damage during shipping. 
Inspect the calibrator carefully for damage and immediately report any damage to the 
shipper. Instructions for inspection and claims are included in the shipping container. 

When you unpack the calibrator, check for all the standard equipment listed in Table 1 
and check the shipping order for any additional items ordered. Refer to the 5500A 
Operator Manual Chapter 9, “Accessories” for more information. Report any shortage to 
the place of purchase or to the nearest Fluke Technical Service Center. A performance 
test is provided in the 5500A Operator Manual Chapter 7, “Maintenance.” 

If reshipping the calibrator, use the original container. If it is not available, you can order 
a new container from Fluke by indicating the calibrator's model and serial number. 
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Table 1. Standard Equipment 



Item 


Model or Part Number 


Calibrator 


5500A 


Line Power Cord 


See Table 2 


5500A CD-ROM (contains Operator and Service Manual) 


1627768 


5500A Getting Started Manual 


945159 


5500A Operator Reference Guide 


945097 


5500A Remote Programming Reference Guide 


1 05783 


Certificate of Calibration 


Form G749 



Replacing the Fuse 



CAUTION 

To prevent possible damage to the instrument, verify the 
correct fuse is installed for the selected line voltage setting 
(100 V and 120 V, use 2.5 A/250 V time delay; 200 V and 240 V, 
use 1.25 A/250 V time delay). 

The line power fuse is accessible on the rear panel. The fuse rating is 2.5 A/250 V time 
delay fuse for the 100 V/120 V line voltage setting; 1.25 A/250 V time delay fuse for the 
220 V/240 V line voltage setting. Fuses that are not user replaceable are discussed in 
Chapter 7, “Maintenance.” 

To check or replace the fuse, refer to Figure 4 and proceed as follows: 

1 . Disconnect line power. 

2. Open the fuse compartment by inserting a screwdriver blade in the tab located at the 
left side of the compartment and gently pry until it can be removed with the fingers. 

3. Remove the fuse from the compartment for replacement or verification. Be sure the 
correct fuse is installed. 

4. Reinstall the fuse compartment by pushing it back into place until the tab locks. 

Selecting Line Voltage 

The calibrator arrives from the factory configured for the line voltage normally 
appropriate for the country of purchase, or as specified at the time of your purchase 
order. You can operate the 5500A Calibrator from one of four line voltage settings: 

100 V, 120 V, 200 V, and 240 V (47 to 63 Hz). To check the line voltage setting, note 
the voltage setting visible through the window in the power line fuse compartment cover 
(Figure 4). The allowed line voltage variation is 10% above or below the line voltage 
setting. 

To change the line voltage setting, complete the following procedure: 

1 . Remove the fuse compartment by following the first two steps in “Replacing the 
Fuse” earlier in this manual. 

2. Remove the line voltage selector assembly by gripping the line voltage indicator tab 
with pliers and pulling it straight out of its connector. 

3. Rotate the line voltage selector assembly to the desired voltage and reinsert. 

4. Verify the appropriate fuse for the selected line voltage (100 V/120 V, use 

2.5 A/250 V time delay; 220 V/240 V, use 1 .25 A/250 V time delay) and reinstall the 
fuse compartment by pushing it back into place until the tab locks. 
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Connecting to Line Power 

/K Warning 

To avoid shock hazard, connect the factory supplied three- 
conductor line power cord to a properly grounded power outlet. 

Do not use a two-conductor adapter or extension cord; this will 
break the protective ground connection. 

Use the rear-panel ground terminal for a protective grounding 
wire if there is any question as to instrument earth grounding. 

The calibrator is shipped with the appropriate line power plug for the country of 
purchase. If you need a different type, refer to Table 2 and Figure 3 for a list and 
illustration of the line power plug types available from Fluke. 

After you verify that the line voltage selection is set correctly and that the correct fuse 
for that line voltage is installed, connect the calibrator to a properly grounded three- 
prong outlet. 



Table 2. Line Power Cord Types Available from Fluke 



Type 


Voltage/Current 


Fluke Option Number 


North America 


120 V/15 A 


LC-1 


North America 


240 V/1 5 A 


LC-2 


Universal Euro 


220 V/1 6 A 


LC-3 


United Kingdom 


240 V/1 3 A 


LC-4 


Switzerland 


220 V/1 0 A 


LC-5 


Australia 


240 V/1 0 A 


LC-6 


South Africa 


240 V/5 A 


LC-7 
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Service Information 

Each Model 5500A Calibrator is warranted to the original purchaser for a period of 1 
year beginning on the date received. The warranty is located at the front of this manual. 

To locate an authorized service center, call Fluke using any of the phone numbers listed 
below, or visit us on the World Wide Web: www.fluke.com 

USA: 1-888-99-FLUKE (1-888-993-5853) 

Canada: 1 -800-36-FLUKE (1-800-363-5853) 

Europe: +31 402-675-200 

Japan: +81-3-3434-0181 

Singapore: +65-738-5655 

Anywhere in the world: +1-425-446-5500 




After-warranty service is available, but you may choose to repair the calibrator using the 
information in the Troubleshooting Chapter of the 5500A Service Manual and the 
Module Exchange Program. Refer to the Fluke catalog or contact a Technical Service 
Center representative for the module exchange procedure. 

Placement and Rack Mounting 

You may place the calibrator on a bench top or mount it in a standard-width, 24-inch 
(61 -cm) deep equipment rack. For bench-top use, the calibrator is equipped with non- 
slipping, non-marring feet. To mount the calibrator in an equipment rack, use the 5500A 
Rack Mount Kit, Model Y5537. Instructions for rack mounting the calibrator are packed 
with the rack mount kit. 

Cooling Considerations 

/K Warning 

To avoid risk of injury, never operate or power the 5500A 
Calibrator without the fan filter in place. 

CAUTION 

Damage caused by overheating may occur if the area around 
the air intake is restricted, the intake air is too warm, or the air 
filter becomes clogged. 

Baffles direct cooling air from the fan throughout the chassis to internally dissipate heat 
during operation. The accuracy and dependability of all internal parts of the calibrator 
are enhanced by maintaining the coolest possible internal temperature. You can lengthen 
the life of the calibrator and enhance its performance by observing the following rules: 

• The area around the air filter must be at least 3 inches from nearby walls or rack 
enclosures. 

• The exhaust perforations on the sides of the calibrator must be clear of obstructions. 

• The air entering the instrument must be at room temperature: make sure the exhaust 
air from another instrument is not directed into the fan inlet. 

• Clean the air filter every 30 days or more frequently if the calibrator is operated in a 
dusty environment. (See the 5500A Operator Manual Chapter 7, “Maintenance” for 
instructions on cleaning the air filter.) 
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5725 A Amplifier 

The Fluke 5725A Amplifier (Figure 5) is an external unit operating under 5500A control 
to extend the Volts x Hertz and voltage compliance of the calibrator. The amplifier adds 
the following capabilities with no compromise in accuracy: 

Frequency Increase to 100 kHz at 750 V, 30 kHz at 1020 V. 

AC Voltage Load limit extended to 70 mA for frequencies above 5 kHz, and to 50 mA 
for frequencies less than 5 kHz. Capacitive drive increases to 1020 pF, subject to the 
maximum output current, for volts ac. 

AC Current 1 1 A load limit extended to 10 kHz, with a 3-volt drive compliance. 

A separate set of binding posts on the front panel of the 5725A supplies extended 
capability. Since most meters have a separate input terminal for the high current ranges, 
this eliminates the need to change cables during a procedure. 




F1-03.eps 

Figure 5. 5725A Amplifier 



Connecting the 5725 A Amplifier 

The 5500A provides an interface connection for the Fluke 5725A Amplifier. You 
designate whether the 5500A or 5725A is the preferred source of current and voltage in a 
calibrator setup menu (see 5500A Operator Manual Chapter 4, “Front Panel Operation”). 
A single connection cable provides the complete link for analog and digital control 
signals. Refer to the 5725A Instruction Manual for installation instructions (a copy is 
provided on the CD-ROM you received with your 5500A). 
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Specifications 

The following paragraphs describe the details for the 5500A specifications. All 
specifications are valid after allowing a warm-up period of 30 minutes, or twice the time 
the 5500A has been turned off. (For example, if the 5500A has been turned off for 5 
minutes, the warm-up period is 10 minutes.) 

All specifications apply for the temperature and time period indicated. For temperatures 
outside of teal + 5°C (teal is the ambient temperature when the 5500A was calibrated), 
the temperature coefficient is less than 0. 1 times the 90-day specifications per °C 
(limited to 0°C - 50°C). These specifications also assume the 5500A Calibrator is zeroed 
every seven days or when the ambient temperature changes more than 5°C. (See 
“Zeroing the Calibrator” in Chapter 4 of the Operator Manual.) 

Also see additional specifications later in this chapter for information on extended 
specifications for ac voltage and current. The dimensional outline for the 5500A 
Calibrator is shown in Figure 6. 
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General Specifications 



Warmup Time 


Twice the time since last warmed up, to a maximum of 30 minutes 


Settling Time 


5 seconds typical for all functions and ranges 


Internal Diagnostics 


Comprehensive analog and digital self-tests on demand. Self-tests are 
valid after warm-up time. 


Standard Interfaces 


IEEE-488 (GPIB), RS-232, 5725A Amplifier 


Temperature Performance 


Operating: 0°C to 50°C 


Calibration (teal): 15°C to 35°C 


Storage: -20°C to 70°C 


Electromagnetic 

Compatibility 


Designed to operate in Standard Laboratory environments where the 
Electromagnetic environment is highly controlled. If used in areas with 
Electromagnetic fields of 1 to 3 V/m, resistance outputs have a floor 
adder of 0.508 Q.. Performance not specified above 3 V/m. 


Temperature Coefficient 


Temperature Coefficient for temperatures outside teal ±5°C is 0.1X/°C of 
the 90-day specification (or 1-year, as applicable). 


Relative Humidity 


Operating: <80% to 30°C, <70% to 40°C,<40% to 50°C 


Storage: <95%, noncondensing 


Altitude 


Operating: 3,050 m (10,000 ft) maximum 
Nonoperating: 12,200 m (40,000 ft) maximum 


Safety 


Designed to comply with IEC 1010-1 (1992-1); ANSI/ISA-S82.01 -1994; 
CAN/CSA-C22.2 No. 1010.1-92 


Analog Low Isolation 


20V 


EMI/RFI 


Designed to comply with FCC Rules Part 15; VFG 243/1991 


Line Power 


Line Voltage (selectable): 100 V, 120 V, 220 V, 240 V 


Line Frequency: 47 to 63 Hz 


Line Voltage Variation: +10% about line voltage setting 


Power Consumption 


5500A Calibrator, 300 VA; 5725A Amplifier, 750 VA 


Dimensions 


5500A Calibrator: 

Height, 1 7.8 cm (7 inches), standard rack increment, plus 1 .5 cm 
(0.6 inch) for feet on bottom of unit; 

Width, 43.2 cm (1 7 inches), standard rack width 
Depth, 47.3 cm (18.6 inches) overall. 


5725A Amplifier: 

Height, 13.3 cm (5.25 inches) 

Width, 43.2 cm (17 inches), standard rack width 
Depth, 63.0 cm (24.8 inches) overall. 


Weight 


5500A Calibrator: 

20 kg (44 pounds) 


5725A Amplifier: 

32 kg (70 pounds) 
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DC Voltage Specifications 



Ranges 


Absolute Uncertainty, teal + 5°C 
+ (% of output + pV) 


Stability 


Resolution 


Maximum 

Burden 

[1] 


24 hours, + 1°C 
+ (ppm output + pV) 


90 days 


1 year 


0 to 329.9999 mV 


0.005% 


3 pV 


0.006% 


3 pV 


5 ppm + 1 pV 


0.1 pV 


50 a 


0 to 3.299999 V 


0.004% 


5 pV 


0.005% 


5 pV 


4 ppm + 3 pV 


1 pV 


10 mA 


0 to 32.99999 V 


0.004% 


50 pV 


0.005% 


50 pV 


4 ppm + 30 pV 


10 pV 


10 mA 


30 to 329.9999 V 


0.0045% 


500 pV 


0.0055% 


500 pV 


4.5 ppm + 300 pV 


100 pV 


5 mA 


100 to 1020.000 V 


0.0045% 


1 500 pV 


0.0055% 


1 500 pV 


4.5 ppm + 900 pV 


1000 pV 


5 mA 


Auxiliary Output (dual output mode only) [2] 


0 to 329.999 
mV 


0.03% 


350 

pV 


0.04% 


350 

pV 


30 ppm + 100 pV 


1 pV 


5 mA 


0.33 to 3.3 V 


0.03% 


350 

pV 


0.04% 


350 

pV 


30 ppm + 100 pV 


10 pV 


5 mA 


[1] Remote sensing is not provided. Output resistance is < 5 mil for outputs > 0.33 V. The AUX output has an output 
resistance of < in. 

[2] Two channels of dc voltage output are provided. 



Ranges 


Noise 


Bandwidth 
0.1 to 10 Hz 

P-P 

+ (ppm output + pV) 


Bandwidth 
10 to 10 kHz 
rms 
pV 


0 to 329.9999 mV 


1 pV 


4 pV 


0 to 3.299999 V 


lOpV 


50 pV 


0 to 32.99999 V 


100 pV 


600 pV 


30 to 329.9999 V 


10 ppm + 1 mV 


20 mV 


100 to 1020.000 V 


10 ppm + 5 mV 


20 mV 


Auxiliary Output (dual output mode only) [1] 


0 to 329.999 mV 


5 pV 


20 pV 


0.33 to 3.3 V 


20 pV 


200 pV 


[1] Two channels of dc voltage output are provided. 
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DC Current Specifications 



Ranges 


Absolute Uncertainty, teal + 5°C 
+ (% of output + pA) 


Resolution 


Compliance 

Voltage 


Maximum 

Inductive 

Load 


90 days 


1 year 


0 to 3.29999 mA 


0.010% 


0.05 pA 


0.013% 


0.05 pA 


0.01 pA 


4.5 V 


1 pH 


0 to 32.9999 mA 


0.008% 


0.25 pA 


0.01% 


0.25 pA 


0.1 pA 


4.5 V 


200 pH 


0 to 329.999 mA 


0.008% 


3.3 pA 


0.01% 


3.3 pA 


1 pA 


4.5 to 3.0 V [1] 


200 pH 


0 to 2.19999 A 


0.023% 


44 pA 


0.03% 


44 pA 


10 pA 


4.5 to 3.4 V [2] 


200 pH 


0 to 1 1 A 


0.038% 


330 pA 


0.06% 


330 pA 


100 pA 


4.3 to 2.5 V [3] 


200 pH 


5725A Amplifier 


0 to 1 1 A 


0.03% 


330 pA 


0.04% 


330 pA 


100 pA 


4 V 


400 pH 


[1 ] The actual voltage compliance (V c ) is a function of current output (IJ, and is given by the formula 
V c = -5.05*l o +4.67. The highest compliance voltage is limited to 4.5 V. 

[2] The actual voltage compliance (V o ) is a function of current output (l 0 ), and is given by the formula 
V c = -0.588*l o +4.69. The highest compliance voltage is limited to 4.5 V. 

[3] The actual voltage compliance (V o ) is a function of current output (l 0 ), and is given by the formula 
V c = -0.204*l o +4.75. The highest compliance voltage is limited to 4.3 V. 





Noise 




Bandwidth 


Bandwidth 


Ranges 


0.1 to 10 Hz 


10 to 10 kHz 




P-P 


rms 


0 to 3.29999 mA 


20 nA 


200 nA 


0 to 32.9999 mA 


200 nA 


2.0 pA 


0 to 329.999 mA 


2000 nA 


20 pA 


0 to 2.19999 A 


20 pA 


1 mA 


0 to 1 1 A 


200 pA 


10 mA 


5725A Amplifier 


0 to 1 1 A 


± 25 ppm of output + 200 nA 


2 mA 
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Resistance Specifications 



Ranges 

[1] 


Absolute Uncertainty, teal + 5°C 
+ (% of output + fi) [2] 


Resolution 


Allowable Current 
[4] 


90 days 


1 year 


Oto 1 0.99 fi 


0.009% 


0.008 fi [3] 


0.012% 


0.008fi [3] 


0.001 fi 


1 to 1 25 mA 


11 to 32.999 fi 


0.009% 


0.01 5 fi [3] 


0.012% 


0.015 fi [3] 


0.001 fi 


1 to 1 25 mA 


33 to 1 09.999 fi 


0.007% 


0.01 5 fi [3] 


0.009% 


0.015 fi [3] 


0.001 fi 


1 to 70 mA 


110 to 329.999 fi 


0.007% 


0.01 5 fi [3] 


0.009% 


0.015 fi [3] 


0.001 fi 


1 to 40 mA 


330fi to 1 .09999 kfi 


0.007% 


0.06 fi 


0.009% 


0.06fi 


0.01 fi 


250 pA to 18 mA 


1.1 to 3.29999 kfi 


0.007% 


0.06 fi 


0.009% 


0.06 fi 


0.01 fi 


250 pA to 5 mA 


3.3 to 10.9999 kfi 


0.007% 


0.6 fi 


0.009% 


0.6 fi 


0.1 fi 


25 pA to 1 .8 mA 


1 1 to 32.9999 kfi 


0.007% 


0.6 fi 


0.009% 


0.6 fi 


0.1 fi 


25 pA to 0.5 mA 


33 to 109.999 kfi 


0.008% 


6 fi 


0.011% 


6 fi 


1 fi 


2.5 pA to 0.18 mA 


110 to 329.999 kfi 


0.009% 


6 fi 


0.012% 


6 fi 


1 fi 


2.5 pA to 0.05 mA 


330 k to 1.09999 Mfi 


0.011% 


55 fi 


0.015% 


55 fi 


10 fi 


250 nA to 0.018 mA 


1.1 to 3.29999 Mfi 


0.011% 


55 fi 


0.015% 


55 fi 


10 fi 


250 nA to 5 pA 


3.3 to 10.9999 Mfi 


0.045% 


550 fi 


0.06% 


550 fi 


100 fi 


25 nA to 1 .8 pA 


1 1 to 32.9999 Mfi 


0.075% 


550 fi 


0.1% 


550 fi 


100 fi 


25 nA to 0.5 pA 


33 to 109.999 Mfi 


0.4% 


5.5 kfi 


0.5% 


5.5 kfi 


1000 fi 


2.5 nA to 0.18 pA 


110 to 330 Mfi 


0.4% 


16.5 kfi 


0.5% 


16.5 kfi 


1000 fi 


2.5 nA to 0.06 pA 



[1] Continuously variable from 0 to 330 Mfi. 

[2] Applies for COMP OFF (to the 5500A Calibrator front panel NORMAL terminals) and 2-wire and 4-wire 
compensation. 

[3] The floor adder is improved to 0.006 fi (0 to 1 0.99 fi range) and 0.01 0 fi (1 1 to 329.999 fi) if the 5500A 
Calibrator is zeroed (ohms zero or instrument zero) within 8 hours and temperature is +1 °C of zeroing 
ambient temperature. 

[4] Do not exceed the largest current for each range. For currents lower than shown, the floor adder increases 
by Floor (ne w) = Floored) x Ln/lactuai- For example, a 100 pA stimulus measuring 100 fi has a floor uncertainty 
of 0.01 fi x 1 mA/100 pA = 0.1 fi. 



Ranges 


Maximum Voltage [1] 


Maximum Lead Resistance [2] 


0 to 10.99 fi 


1.37 V 


<3.2 fi 


11 to 32.999 fi 


4.1 V 


<3.2 fi 


33 to 1 09.999 fi 


7.7 V 


<3.2 fi 


110 to 329.999 fi 


13.2 V 


<3.2 fi 


330fl to 1.09999 kfi 


19.8 V 


<6 fi 


1.1 to 3.29999 kfi 


16.5 V 


<6 fi 


3.3 to 10.9999 kfi 


19.8 V 


<6 fi 


1 1 to 32.9999 kfi 


16.5 V 


<6 fi 


33 to 109.999 kfi 


19.8 V 


<6 fi 


110 to 329.999 kfi 


16.5 V 


(n/a 1 1 0 kfi and above) 


330 kfi to 1.09999 Mfi 


19.8 V 


(n/a 1 1 0 kfi and above) 


1.1 to 3.29999 Mfi 


16.5 V 


(n/a 1 1 0 kfi and above) 


3.3 to 10.9999 Mfi 


19.8 V 


(n/a 1 1 0 kfi and above) 


1 1 to 32.9999 Mfi 


16.5 V 


(n/a 1 1 0 kfi and above) 


33 to 109.999 Mfi 


19.8 V 


(n/a 1 1 0 kfi and above) 


110 to 330 Mfi 


19.8 V 


(n/a 1 1 0 kfi and above) 


[1] This is for the largest resistance for each range. The maximum voltage for other values is Imax (highest 
value of Allowable Current above) multiplied by Rout. 

[2] Maximum lead resistance for no additional error in 2-wire COMP. 



15 






5500A 

Getting Started 



AC Voltage (Sine wave) Specifications 



Ranges 


Frequency 


Absolute Uncertainty, teal 
+ (% of output + pV) 


1 + 
CJ1 

o 

o 


Resolution 


Maximum 

Burden 






90 days 


1 year 




[1] 


1.0 to 32.999 mV 


1 0 to 45 Hz 


0.26% 


20 pV 


0.35% 


20 pV 


1 pV 


50 Q 




45 Hz to 10 kHz 


0.11% 


20 pV 


0.15% 


20 pV 








1 0 to 20 kHz 


0.15% 


20 pV 


0.2% 


20 pV 








20 to 50 kHz 


0.19% 


20 pV 


0.25% 


20 pV 








50 to 100 kHz 


0.26% 


33 pV 


0.35% 


33 pV 








1 00 to 500 kHz 


0.75% 


60 pV 


1% 


60 pV 






33 to 329.999 mV 


1 0 to 45 Hz 


0.19% 


50 pV 


0.25% 


50 pV 


1 pV 


50 n 




45 Hz to 10 kHz 


0.04% 


20 pV 


0.05% 


20 pV 








1 0 to 20 kHz 


0.08% 


20 pV 


0.1% 


20 pV 








20 to 50 kHz 


0.12% 


40 pV 


0.16% 


40 pV 








50 to 100 kHz 


0.17% 


170 pV 


0.24% 


170 pV 








1 00 to 500 kHz 


0.53% 


330 pV 


0.7% 


330 pV 






0.33 to 3.29999 V 


1 0 to 45 Hz 


0.11% 


250 pV 


0.15% 


250 pV 


lOpV 


10 mA 




45 Hz to 10 kHz 


0.02% 


60 pV 


0.03% 


60 pV 








1 0 to 20 kHz 


0.06% 


60 pV 


0.08% 


60 pV 








20 to 50 kHz 


0.10% 


300 pV 


0.14% 


300 pV 








50 to 100 kHz 


0.17% 


1 700 pV 


0.24% 


1 700 pV 








1 00 to 500 kHz 


0.38% 


3300 pV 


0.5% 


3300 pV 






3.3 to 32.9999 V 


1 0 to 45 Hz 


0.11% 


2500 pV 


0.15% 


2500 pV 


100 pV 


10 mA 




45 Hz to 10 kHz 


0.03% 


600 pV 


0.04% 


600 pV 








1 0 to 20 kHz 


0.06% 


2600 pV 


0.08% 


2600 pV 








20 to 50 kHz 


0.14% 


5000 pV 


0.19% 


5000 pV 








50 to 100 kHz 


0.17% 


1 7000 pV 


0.24% 


1 7000 pV 






33 to 329.999 V 


45 Hz to 1 kHz 


0.04% 


6.6 mV 


0.05% 


6.6 mV 


1 mV 


5 mA, except 




1 to 10 kHz 


0.06% 


15 mV 


0.08% 


15 mV 




20 mA for 




1 0 to 20 kHz 


0.07% 


33 mV 


0.09% 


33 mV 




45 to 65 Hz 


330 to 1 020 V 


45 Hz to 1 kHz 


0.04% 


80 mV 


0.05% 


80 mV 


10 mV 


2 mA, except 




1 to 5 kHz 


0.15% 


100 mV 


0.20% 


100 mV 




6 mA for 




5 to 10 kHz 


0.15% 


500 mV 


0.20% 


500 mV 




45 to 65 Hz 


5725A Amplifier 


100 to 1020 V 


45 Hz to 1 kHz 


0.04 


80 mV 


0.05 


80 mV 


10 mV 


50 mA 




1 to 20 kHz 


0.06 


100 mV 


0.08 


100 mV 


10 mV 


70 mA 




20 to 30 kHz 


0.08 


100 mV 


0.10 


100 mV 


10 mV 


70 mA 


100 to 750 V 


30 to 100 kHz 


0.38 


500 mV 


0.5 


500 mV 


10 mV 


70 mA 


Auxiliary Output [dual output mode only] [2] 


10 to 329.999 mV 


1 0 to 20 Hz 


0.15 


370 pV 


0.2 


370 pV 


1 pV 


5 mA 




20 to 45 Hz 


0.08 


370 pV 


0.1 


370 pV 








45 Hz to 1 kHz 


0.08 


370 pV 


0.1 


370 pV 








1 to 5 kHz 


0.15 


450 pV 


0.2 


450 pV 








5 to 10 kHz 


0.3 


450 pV 


0.4 


450 pV 






0.33 to 3.29999 V 


1 0 to 20 Hz 


0.15 


450 pV 


0.2 


450 pV 


10 pV 


5 mA 




20 to 45 Hz 


0.08 


450 pV 


0.1 


450 pV 








45 Hz to 1 kHz 


0.07 


450 pV 


0.09 


450 pV 








1 to 5 kHz 


0.15 


1400 pV 


0.2 


1400 pV 








5 to 10 kHz 


0.3 


1400 pV 


0.4 


1400 pV 






[1] Remote sensing is not provided. Output resistance is < 5 m£2 for outputs > 0.33 V. The AUX output 
resistance is < 1 f2. The maximum load capacitance is 500 pF, subject to the maximum burden current 
limits. 


[2] There are two channels of voltage output. The maximum frequency of the dual output is 1 0 kHz. 
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Multi-Product Calibrator 

Specifications 



AC Voltage (Sinewave) Specifications (cont) 



Ranges 


Frequency 


Maximum Distortion and Noise 
10 Hz to 5 MHz Bandwidth 


+ (% output + (iV) 


1.0 to 32.999 mV 


10 to 45 Hz 


0.15% + 90 nV 


45 Hz to 10 kHz 


0.035% + 90 (.iV 


10 to 20 kHz 


0.06% + 90 nV 


20 to 50 kHz 


0.15% + 90 nV 


50 to 100 kHz 


0.25% + 90 (J.V 


100 to 500 kHz 


0.3% + 90 nV 


33 to 329.999 mV 


10 to 45 Hz 


0.15% + 90 nV 


45 Hz to 10 kHz 


0.035% + 90 (J.V 


10 to 20 kHz 


0.06% + 90 nV 


20 to 50 kHz 


0.15% + 90 nV 


50 to 100 kHz 


0.20% + 90 (J.V 


100 to 500 kHz 


0.20% + 90 nV 


0.33 to 3.29999 V 


10 to 45 Hz 


0.15% + 200 (.iV 


45 Hz to 10 kHz 


0.035% + 200 nV 


10 to 20 kHz 


0.06% + 200 (iV 


20 to 50 kHz 


0.15% + 200 (J.V 


50 to 100 kHz 


0.20% + 200 (iV 


100 to 500 kHz 


0.20% + 200 (J.V 


3.3 to 32.9999 V 


10 to 45 Hz 


0.15% + 2 mV 


45 Hz to 10 kHz 


0.035% + 2 mV 


10 to 20 kHz 


0.08% + 2 mV 


20 to 50 kHz 


0.2% + 2 mV 


50 to 100 kHz 


0.5% + 2 mV 


33 to 329.999 V 


45 Hz to 1 kHz 


0.15% + 10 mV 


1 to 1 0 kHz 


0.05% + 10 mV 


10 to 20 kHz 


0.6% + 10 mV 


330 to 1020 V 


45 Hz to 1 kHz 


0.15% + 30 mV 


1 to 1 0 kHz 


0.07% + 30 mV 


5725A Amplifier 


100 to 1020 V 


45 Hz to 1 kHz 


0.07% 


1 to 20 kHz 


0.15% 


20 to 30 kHz 


0.3% 


100 to 750 V 


30 to 100 kHz 


0.4% 


Auxiliary Output [dual output mode only] 10 Hz to 100 kHz Bandwidth 


10 to 329.999 mV 


10 to 20 Hz 


0.2% + 200 (J.V 


20 to 45 Hz 


0.06% + 200 (J.V 


45 Hz to 1 kHz 


0.08% + 200 (.iV 


1 to 5 kHz 


0.3% + 200 nV 


5 to 1 0 kHz 


0.6% + 200 (J.V 


0.33 to 3.29999 V 


10 to 20 Hz 


0.2% + 200 nV 


20 to 45 Hz 


0.06% + 200 (iV 


45 Hz to 1 kHz 


0.08% + 200 (J.V 


1 to 5 kHz 


0.3% + 200 (J.V 


5 to 1 0 kHz 


0.6% + 200 nV 
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5500A 

Getting Started 



AC Current (Sinewave) Specifications 



Ranges 


Frequency 


Absolute Uncertainty, teal + 5°C 
+ (% of output + pA) 


Resolution 


Compliance 

Voltage 


Maximum 

Inductive 

Load 


90 days 


1 year 


0.029 to 
0.32999 mA 


1 0 to 20 Hz 


0.19% 


0.15 pA 


0.25% 


0.15 pA 


0.01 pA 


3.0 V rms 


1 pH 


20 to 45 Hz 


0.09% 


0.15 pA 


0.125% 


0.15 pA 


45 Hz to 1 kHz 


0.09% 


0.25 pA 


0.125% 


0.25 pA 


1 to 5 kHz 


0.30% 


0.15 pA 


0.4% 


0.15 pA 


5 to 10 kHz 


0.94% 


0.15 pA 


1 .25% 


0.15 pA 


0.33 to 
3.2999 mA 


1 0 to 20 Hz 


0.15% 


0.3 pA 


0.2% 


0.3 pA 


0.01 pA 


3.0 V rms 


1 pH 


20 to 45 Hz 


0.08% 


0.3 pA 


0.1% 


0.3 pA 


45 Hz to 1 kHz 


0.08% 


0.3 pA 


0.1% 


0.3 pA 


1 to 5 kHz 


0.15% 


0.3 pA 


0.2% 


0.3 pA 


5 to 10 kHz 


0.45% 


0.3 pA 


0.6% 


0.3 pA 


3.3 to 
32.999 mA 


1 0 to 20 Hz 


0.15% 


3 pA 


0.2% 


3 pA 


0.1 pA 


3.0 V rms 


200 pH, 

1 0 to 500 Hz 

1 pH, 

500 Hz to 1 0 kHz 


20 to 45 Hz 


0.08% 


3 pA 


0.1% 


3 pA 


45 Hz to 1 kHz 


0.07% 


3 pA 


0.09% 


3 pA 


1 to 5 kHz 


0.15% 


3 pA 


0.2% 


3 pA 


5 to 10 kHz 


0.45% 


3 pA 


0.6% 


3 pA 


33 to 

329.99 mA 


1 0 to 20 Hz 


0.15% 


30 pA 


0.2% 


30 pA 


1 pA 


3.0 to 2.0 V rms 
[1] 


200 pH, 

1 0 to 500 Hz 

5 pH, 

500 Hz to 1 0 kHz 


20 to 45 Hz 


0.08% 


30 pA 


0.1% 


30 pA 


45 Hz to 1 kHz 


0.07% 


30 pA 


0.09% 


30 pA 


1 to 5 kHz 


0.15% 


30 pA 


0.2% 


30 pA 


5 to 10 kHz 


0.45% 


30 pA 


0.6% 


30 pA 


0.33 to 
2.19999 A 


1 0 to 45 Hz 


0.15% 


300 pA 


0.2% 


300 pA 


lOpA 


3.0 to 2.0 V rms 
[2] 


200 pH, 

45 to 500 Hz 

5 pH, 

500 Hz to 5 kHz 


45 Hz to 1 kHz 


0.08% 


300 pA 


0.1% 


300 pA 


1 to 5 kHz 


0.7% 


300 pA 


0.75% 


300 pA 


2.2 to 11 A 


45 to 65 Hz 


0.05% 


2000 pA 


0.06% 


2000 pA 


100 pA 


2.8 to 1.25 V rms 
[3] 


200 pH, 

45 to 65 Hz 
1 pH, 

65 Hz to 1 kHz 


65 to 500 Hz 


0.08% 


2000 pA 


0.10% 


2000 pA 


500 Hz to 1 kHz 


0.25% 


2000 pA 


0.33% 


2000 pA 


5725A Amplifier 


1.5 to 11 A 


45 to 1 kHz 


0.08% 


100 pA 


0.1% 


100 pA 


100 pA 


3.0 V rms 


400 pH 


1 to 5 kHz 


0.19% 


5000 pA 


0.25% 


5000 pA 


5 to 10 kHz 


0.75% 


1 0000 pA 


1% 


1 0000 pA 


[1] The actual voltage compliance (V c ) is a function of current output (IJ, and is given by the formula 
V c = -3.37*l o +3.1 1 . The highest compliance voltage is limited to 3.0 V. 

[2] The actual voltage compliance (V c ) is a function of current output (l 0 ), and is given by the formula 
V c = -0.535*l o +3.18. The highest compliance voltage is limited to 3.0 V. 

[3] The actual voltage compliance (V o ) is a function of current output (l 0 ), and is given by the formula 
V„= -0.176*l„+3.19. The highest compliance voltage is limited to 2.8 V. 



Note 

1 . 0.30 mA - 2. 19999 A can be sent from the 5500A Calibrator to the 5725A 

Amplifier front panel terminals. 0.30 mA - 32.999 mA is simultaneously available at the 
5500A AUX terminals when sent from the 5500A Calibrator to the 5725A Amplifier 
front panel terminals. 
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Multi-Product Calibrator 

Specifications 



AC Current (Sinewave) Specifications (cont) 



Ranges 


Frequency 


Maximum Distortion and Noise 
10 Hz to 100 kHz 
Bandwidth 


+ (% output + pA) 


0.02 to 0.32999 mA 


10 to 20 Hz 


0.15%+ 1.0 pA 


20 to 45 Hz 


0.1% + 1.0 pA 


45 Hz to 1 kHz 


0.05%+ 1.0 pA 


1 to 5 kHz 


0.5%+ 1.0 pA 


5 to 1 0 kHz 


1 .0% + 1 .0 pA 


0.33 to 3.2999 mA 


1 0 to 20 Hz 


0.15%+ 1.5 pA 


20 to 45 Hz 


0.06% + 1 .5 pA 


45 Hz to 1 kHz 


0.02%+ 1.5 pA 


1 to 5 kHz 


0.5% + 1 .5 pA 


5 to 1 0 kHz 


1 .2% + 1 .5 pA 


3.3 to 32.999 mA 


1 0 to 20 Hz 


0.1 5% + 5 pA 


20 to 45 Hz 


0.05% + 5 pA 


45 Hz to 1 kHz 


0.07% + 5 pA 


1 to 5 kHz 


0.3% + 5 pA 


5 to 1 0 kHz 


0.7% + 5 pA 


33 to 329.99 mA 


10 to 20 Hz 


0.15% + 50 pA 


20 to 45 Hz 


0.05% + 50 pA 


45 Hz to 1 kHz 


0.07% + 50 pA 


1 to 5 kHz 


0.2% + 50 pA 


5 to 1 0 kHz 


0.7% + 50 pA 


0.33 to 2.19999 A 


10 to 45 Hz 


0.2% + 500 pA 


45 Hz to 1 kHz 


0.1% + 500 pA 


1 to 5 kHz 


1 .4% + 500 pA 


2.2 to 11 A 


45 to 65 Hz 


0.2% + 5 mA 


65 to 500 Hz 


0.1% + 5 mA 


500 Hz to 1 kHz 


0.4% + 5 mA 


5725A Amplifier 


1 .5 to 1 1 A 


45 Hz to 1 kHz 


0.05% + 1 m A 


1 to 5 kHz 


0.12% + 1 mA 


5 to 1 0 kHz 


0.5% + 1 mA 
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5500A 

Getting Started 



Capacitance Specifications 



Ranges 


Absolute Uncertainty, teal + 5°C 
+ (% of output + T|F) 


Resolution 


Allowed 


Typical 

Frequency 




90 days 


1 year 




Frequency 


for <1 % 
Error 


0.33 to 0.4999 r|F 


0.38% 


0.01 r|F 


0.5% 


0.01 r|F 


0.1 pF 


50 to 1000 Hz 


10 kHz 


0.5 to 1.0999 r|F 


0.38% 


0.01 r|F 


0.5% 


0.01 r|F 


0.1 pF 


50 to 1000 Hz 


10 kHz 


1.1 to 3.2999 r|F 


0.38% 


0.01 r|F 


0.5% 


0.01 r|F 


0.1 pF 


50 to 1000 Hz 


10 kHz 


3.3 to 1 0.999 r|F 


0.38% 


0.01 r|F 


0.5% 


0.01 r|F 


1 pF 


50 to 1000 Hz 


10 kHz 


11 to 32.999 pF 


0.19% 


0.1 r|F 


0.25% 


0.1 r|F 


1 pF 


50 to 1000 Hz 


10 kHz 


33 to 109.99 pF 


0.19% 


0.1 r|F 


0. 25% 


0.1 r|F 


10 pF 


50 to 1000 Hz 


10 kHz 


110 to 329.99 pF 


0.19% 


0.3 pF 


0.25% 


0.3 pF 


10 pF 


50 to 1000 Hz 


10 kHz 


0.33 to 1 .0999 pF 


0.19% 


1 T| F 


0.25% 


1 pF 


100 pF 


50 to 1000 Hz 


5 kHz 


1.1 to 3.2999 pF 


0.26% 


3 r|F 


0.35% 


3 pF 


100 pF 


50 to 1000 Hz 


2 kHz 


3.3 to 10.999 pF 


0.26% 


1 0 r| F 


0.35% 


lOpF 


1 pF 


50 to 400 Hz 


1.5 kHz 


1 1 to 32.999 pF 


0.30% 


30 r| F 


0.40% 


30 pF 


1 pF 


50 to 400 Hz 


800 Hz 


33 to 109.99 pF 


0.38% 


1 00 T|F 


0.50% 


lOOpF 


10 pF 


50 to 200 Hz 


400 Hz 


110 to 329.99 pF 


0.50% 


300 r|F 


0.70% 


300 pF 


10 pF 


50 to 100 Hz 


200 Hz 


330 to 1 .1 mF 


1% 


300 r|F 


1% 


300 pF 


lOOpF 


50 to 100 Hz 


150 Hz 



Notes 

1 . Specifications apply to both dc charge/discharge capacitance meters and ac RCL 
meters. 

2. The output is continuously variable from 330 pF to 1.1 mF. 

3. For all ranges, the maximum charge and discharge current is 150 mA peak or 30 mA 
rms. The peak voltage is 4 V, except the 330 pF - 1.1 mF range is limited to 1 V. 

The maximum lead resistance for no additional error in 2-wire COMP mode is 10 
ohms. 
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Multi-Product Calibrator 

Specifications 



Temperature Calibration (Thermocouple) Specifications 



TC Type 


Ranae (°C) 


Absolute Uncertaintv. teal + 5°C. + (°C1 Til 


Minimum 


Maximum 


Source/Measure 


90 davs 


1 vear 


B 


600°C 


800°C 


0.42°C 


0.44°C 


800°C 


1000°C 


0.34°C 


0.34°C 


1000°C 


1550°C 


0.30°C 


0.30°C 


1 550°C 


1820°C 


0.26°C 


0.33°C 


C 


0°C 


150°C 


0.23°C 


0.30°C 


1 50°C 


650°C 


0.1 9°C 


0.26°C 


650°C 


1000°C 


0.23°C 


0.31 °C 


1000°C 


1800°C 


0.38°C 


0.50°C 


1 800°C 


231 6°C 


0.63°C 


0.84°C 


E 


-250°C 


-100°C 


0.38°C 


0.50°C 


-100°C 


-25°C 


0.1 2°C 


0.16°C 


-25°C 


350°C 


0.1 0°C 


0.14°C 


350°C 


650°C 


0.1 2°C 


0.16°C 


650°C 


1000°C 


0.1 6°C 


0.21 °C 


J 


-210°C 


-100°C 


0.20°C 


0.27°C 


-100°C 


-30°C 


0.1 2°C 


0.16°C 


-30°C 


150°C 


0.1 0°C 


0.14°C 


1 50°C 


760°C 


0.1 3°C 


0.1 7°C 


760°C 


1200°C 


0.1 8°C 


0.23°C 


K 


-200°C 


-100°C 


0.25°C 


0.33°C 


-100°C 


-25°C 


0.14°C 


0.18°C 


-25°C 


120°C 


0.1 2°C 


0.16°C 


1 20°C 


1000°C 


0.1 9°C 


0.26°C 


1000°C 


1372°C 


0.30°C 


0.40°C 


L 


-200°C 


-100°C 


0.37°C 


0.37°C 


-100°C 


800°C 


0.26°C 


0.26°C 


800°C 


900°C 


0.1 7°C 


0.1 7°C 


N 


-200°C 


-100°C 


0.30°C 


0.40°C 


-100°C 


-25°C 


0.1 7°C 


0.22°C 


-25°C 


120°C 


0.1 5°C 


0.19°C 


1 20°C 


41 0°C 


0.14°C 


0.18°C 


41 0°C 


1300°C 


0.21 °C 


0.27°C 


R 


0°C 


250°C 


0.48°C 


0.57°C 


250°C 


400°C 


0.28°C 


0.35°C 


400°C 


1000°C 


0.26°C 


0.33°C 


1000°C 


1 767°C 


0.30°C 


0.40°C 


S 


0°C 


250°C 


0.47°C 


0.47°C 


250°C 


1000°C 


0.30°C 


0.36°C 


1000°C 


1400°C 


0.28°C 


0.37°C 


1400°C 


1 767°C 


0.34°C 


0.46°C 


T 


-250°C 


-1 50°C 


0.48°C 


0.63°C 


-1 50°C 


0°C 


0.1 8°C 


0.24°C 


0°C 


120°C 


0.1 2°C 


0.16°C 


1 20°C 


400°C 


0.1 0°C 


0.14°C 


U 


-200°C 


0°C 


0.56°C 


0.56°C 


0°C 


600°C 


0.27°C 


0.27°C 


[1] Does not include thermocouple error. 



Notes 

1. Resolution is 0.01°C. 

2. The 10 (xV/°C linear output mode has the same uncertainty as the 300 mV dc range. 

3. Applies to both simulated thermocouple output and thermocouple measurement. 

4. Temperature standard ITS-90 or IPTS-68 is selectable. 
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5500A 

Getting Started 



Temperature Calibration (RTD) Specifications 



RTD Type 


Range (°C) 


Absolute Uncertainty, teal + 5°C, + (°C) [1] 


Minimum 


Maximum 


90 days 


1 year 


Pt 385, 100 a 


-200°C 


-80°C 


0.04°C 


0.05°C 


-80°C 


0°C 


0.05°C 


0.05°C 


0°C 


100°C 


0.07°C 


0.07°C 


100°C 


300°C 


0.08°C 


0.09°C 


300°C 


400°C 


0.09°C 


0.10°C 


400°C 


630°C 


0.1 0°C 


0.12°C 


630°C 


800°C 


0.21 °C 


0.23°C 


Pt 3926, 100 a 


-200°C 


-80°C 


0.04°C 


0.05°C 


-80°C 


0°C 


0.05°C 


0.05°C 


0°C 


100°C 


0.07°C 


0.07°C 


100°C 


300°C 


0.08°C 


0.09°C 


300°C 


400°C 


0.09°C 


0.10°C 


400°C 


630°C 


0.1 0°C 


0.12°C 


Pt 3916, 1 00 £1 


-200°C 


-1 90°C 


0.25°C 


0.25°C 


-190°C 


-80°C 


0.04°C 


0.04°C 


-80°C 


0°C 


0.05°C 


0.05°C 


0°C 


100°C 


0.06°C 


0.06°C 


100°C 


260°C 


0.06°C 


0.07°C 


260°C 


300°C 


0.07°C 


0.08°C 


300°C 


400°C 


0.08°C 


0.09°C 


400°C 


600°C 


0.08°C 


0.10°C 


600°C 


630°C 


0.21 °C 


0.23°C 


Pt 385, 200 Q 


-200°C 


-80°C 


0.03°C 


0.04°C 


-80°C 


0°C 


0.03°C 


0.04°C 


0°C 


100°C 


0.04°C 


0.04°C 


100°C 


260°C 


0.04°C 


0.05°C 


260°C 


300°C 


0.11°C 


0.12°C 


300°C 


400°C 


0.1 2°C 


0.13°C 


400°C 


600°C 


0.1 2°C 


0.14°C 


600°C 


630°C 


0.14°C 


0.16°C 


Pt 385, 500 £2 


-200°C 


-80°C 


0.03°C 


0.04°C 


-80°C 


0°C 


0.04°C 


0.05°C 


0°C 


100°C 


0.05°C 


0.05°C 


100°C 


260°C 


0.06°C 


0.06°C 


260°C 


300°C 


0.07°C 


0.08°C 


300°C 


400°C 


0.07°C 


0.08°C 


400°C 


600°C 


0.08°C 


0.09°C 


600°C 


630°C 


0.09°C 


0.11°C 
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Temperature Calibration (RTD) Specifications (cont.) 



RTD Type 


Range (°C) 


Absolute Uncertainty, teal + 5°C, + (°C) [1] 


Minimum 


Maximum 


90 days 


1 year 


Pt 385, 1000 ft 


-200°C 


-80°C 


0.03°C 


0.03°C 


-80°C 


0°C 


0.03°C 


0.03°C 


0°C 


100°C 


0.03°C 


0.04°C 


100°C 


260°C 


0.04°C 


0.05°C 


260°C 


300°C 


0.05°C 


0.06°C 


300°C 


400°C 


0.05°C 


0.07°C 


400°C 


600°C 


0.06°C 


0.07°C 


600°C 


630°C 


0.22°C 


0.23°C 


PtNi 385, 120 ft 
(Nil 20) 


-80°C 


0°C 


0.06°C 


0.08°C 


0°C 


100°C 


0.07°C 


0.08°C 


100°C 


260°C 


0.1 3°C 


0.14°C 


Cu 427, 10 ft [2] 


-100°C 


260°C 


0.3°C 


0.3°C 



[1] Applies for COMP OFF (to the 5500A Calibrator front panel NORMAL terminals) and 2-wire and 4- 
wire compensation. 

[2] Based on MINCO Application Aid No. 18. 



Note 

1 . Resolution is 0.003°C. 
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DC Power Specification Summary 





Voltage Range 


5500A Calibrator Current Range 


3.3 to 8.999 mA 


9 to 32.999 mA 


33 to 89.99 mA 


90 to 329.99 mA 


Absolute Uncertainty, teal + 5°C, + (% of watts output) 


90 days 


33 mV to 1020 V 


0.03% 


0.02% 


0.03% 


0.02% 


1 year 


33 mV to 1020 V 


0.04% 


0.03% 


0.04% 


0.03% 





Voltage Range 


5500A Calibrator Current Range 


0.33 to 0.8999 A 


0.9 to 2.1999 A 


2.2 to 4.4999 A 


4.5 toll A 


Absolute Uncertainty, teal + 5°C, + (% of watts output) 


90 days 


33 mV to 1020 V 


0.07% 


0.05% 


0.08% 


0.06% 


1 year 


33 mV to 1020 V 


0.08% 


0.06% 


0.12% 


0.09% 





Voltage Range 


5725A Amplifier Current Range 


1.5 to 4.4999 A 


4.5 to 11 A 


Absolute Uncertainty, teal + 5°C, + (% of watts output) 


90 days 


33 mV to 1020 V 


0.09% 


0.07% 


1 year 


33 mV to 1020 V 


0.10% 


0.08% 



Note 

1 . To determine dc power uncertainty with more precision, see the individual “DC 
Voltage Specifications” and “DC Current Specifications” and “Calculating Power 
Uncertainty.” 
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AC Power (45 Hz to 65 Hz) Specification Summary, PF=1 





Voltage Range 


5500A Calibrator Current Range 


3.3 to 8.999 mA 


9 to32.999 mA 


33 to 89.99 mA 


90 to 329.99 mA 


Absolute Uncertainty, teal 


+ 5°C, + (% of watts output) 


5500A Calibrator 




90 days 


33 to 329.999 mV 


0.30% 


0.20% 


0.25% 


0.20% 




330 mV to 1020 V 


0.20% 


0.12% 


0.20% 


0.12% 


1 year 


33 to 329.999 mV 


0.40% 


0.25% 


0.35% 


0.25% 




330 mV to 1020 V 


0.25% 


0.15% 


0.25% 


0.15% 


5725A Amplifier 




90 days 


100 to 1020 V 


0.20% 


0.12% 


0.20% 


0.12% 


1 year 


100 to 1020 V 


0.25% 


0.15% 


0.25% 


0.15% 





Voltage Range 


5500A Calibrator Current Range 


0.33 to 0.8999 A 


0.9 to 2.1999 A 


2.2 to 4.4999 A 


4.5 to 11 A 


Absolute Uncertainty, teal + 


5°C, + (% of watts output) 


5500A Calibrator 




90 days 


33 to 329.999 mV 


0.25% 


0.20% 


0.25% 


0.20% 




330 mV to 1020 V 


0.20% 


0.12% 


0.18% 


0.12% 


1 year 


33 to 329.999 mV 


0.35% 


0.25% 


0.35% 


0.25% 




330 mV to 1020 V 


0.25% 


0.15% 


0.20% 


0.15% 


5725A Amplifier 




90 days 


100 to 1020 V 


0.20% 


0.12% 


0.18% 


0.12% 


1 year 


100 to 1020 V 


0.25% 


0.15% 


0.20% 


0.15% 





Voltage Range 


5725A Amplifier Current Range 


1.5 to 4.4999 A 


4.5 to 11 A 


Absolute Uncertainty, teal + 5°C, + (% of watts output) 


5500A Calibrator 




90 days 


33 to 329.999 mV 


0.25% 


0.20% 




330 mV to 1020 V 


0.15% 


0.12% 


1 year 


33 mV to 1020 V 


0.35% 


0.25% 




330 mV to 1020 V 


0.20% 


0.15% 



Note 

1 . To determine uncertainty with more precision, see “Calculating Power Uncertainty.” 
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Power and Dual Output Limit Specifications 



Frequency 


Voltages 

(NORMAL) 


Currents 


Voltages 

(AUX) 


Power Factor 
(PF) 


DC 


0 to ±1 020 V 


0 to ± 1 1 A 


0 to ± 3.3 V 


— 


1 0 to 45 Hz 


33 mV to 32.9999 V 


3.3 mA to 2.19999 A 


10 mV to 3.3 V 


Oto 1 


45 to 65 Hz 


33 mV to 1020 V 


3.3 mA to 1 1 A 


10 mV to 3.3 V 


Oto 1 


65 to 500 Hz 


330 mV to 1020 V 


33 mA to 2.19999 A 


100 mV to 3.3 V 


Oto 1 


65 to 500 Hz 


3.3V to 1020 V 


33 mA to 1 1 A 


100 mV to 3.3 V 


Oto 1 


500 to 1 kHz 


330 mV to 1020 V 


33 mA to 1 1 A 


100 mV to 3.3 V 


1 


1 to 5 kHz 


3.3V to 1020 V [1] 


33 mA to 2.19999 A 


100 mV to 3.3 V [1 ] 


1 


5 to 1 0 kHz 


3.3V to 1020 V [2] 


33 to 329.99 mA 


1 to 3.3 V [2] 


1 


[1] In dual volts, voltage is limited to 3.3 to 500 V in the NORMAL output. 

[2] In dual volts, voltage is limited to 3.3 to 250 V in the NORMAL output. 



Notes 

1 . The range of voltages and currents shown in “DC Voltage Specifications,” “DC 
Current Specifications,” “AC Voltage (Sinewaves) Specifications,” and “AC Current 
(Sinewave) Specifications” are available in the power and dual output modes (except 
minimum current for ac power is 0.33 mA). However, only those limits shown in 
this table are specified. See “Calculating Power Uncertainty” to determine the 
uncertainty at these points. 

2. The phase adjustment range for dual ac outputs is 0 to +179.99 degrees. 

3. The phase resolution for dual ac outputs is 0.02 degree. 
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5500 A Phase Specifications 



1-Year Absolute Uncertainty, teal + 5 °C, (A<t>degrees) 



10 to 65 Hz 


65 to 500 Hz 


500 to 1 kHz 


1 k to 5 kHz 


5k to 10 kHz 


0.15° [1] 


0.9° [2] 


2.0° [3] 


6° 


10° 



Notes 



1 . For 33 to 1000 V output, burden current <6 mA. For 6 to 20 mA burden current (33 
to 330 V), the phase uncertainty is 0.4°. 

2. For 33 to 1000 V output, burden current <2 mA. For 2 to 5 mA burden current (33 to 
330 V), the phase uncertainty is 1.5°. 

3. For 33 to 1000 V output, burden current <2 mA. For 2 to 5 mA burden current (33 to 
330 V), the phase uncertainty is 5°. 



Phase 

(<&) 

Watts 


Phase 

(<*>) 

VARs 


PF 


Power Uncertainty Adder due to Phase Error 


10 to 65 
Hz 


65 to 500 
Hz 


500 to 1 
kHz 


1 to 5 
kHz 


5 to 10 
kHz 


0° 


CD 

O 

o 


1.000 


0.00% 


0.01% 


0.06% 


0.55% 


1 .52% 


5° 


00 

cn 

o 


0.996 


0.02% 


0.15% 


— 


— 


— 


10° 


o 

O 

00 


0.985 


0.05% 


0.29% 


— 


— 


— 


15° 


75° 


0.966 


0.07% 


0.43% 


— 


— 


— 


o 

O 

CM 


-vl 

O 

o 


0.940 


0.10% 


0.58% 


— 


— 


— 


25° 


65° 


0.906 


0.12% 


0.74% 


— 


— 


— 


o 

O 

CO 


60° 


0.866 


0.15% 


0.92% 


— 


— 


— 


35° 


55° 


0.819 


0.18% 


1.11% 


— 


— 


— 


o 

O 


cn 

o 

o 


0.766 


0.22% 


1 .33% 


— 


— 


— 


45° 


45° 


0.707 


0.26% 


1 .58% 


— 


— 


— 


50° 


o 

O 


0.643 


0.31% 


1 .88% 


— 


— 


— 


55° 


35° 


0.574 


0.37% 


2.26% 


— 


— 


— 


60° 


o 

O 

CO 


0.500 


0.45% 


2.73% 


— 


— 


— 


65° 


25° 


0.423 


0.56% 


3.38% 


— 


— 


— 


o 

O 


f\0 

o 

o 


0.342 


0.72% 


4.33% 


— 


— 


— 


75° 


15° 


0.259 


0.98% 


5.87% 


— 


— 


— 


o 

O 

00 


10° 


0.174 


1 .49% 


8.92% 


— 


— 


— 


o 

LO 

00 


5° 


0.087 


2.99% 


1 7.97% 


— 


— 


— 


90° 


0° 


0.000 


— 


— 


— 


— 


— 



Note 

1. To calculate exact ac watts power adders due to phase uncertainty for values not 

Cos ( ^ + A<I>) 

shown, use the following formula: Adder(%) = 100(1 ) . For example: 

Cos{ <f>) 

for a PF of .9205 (<T> = 23) and a phase uncertainty of A<t> = 0. 15, the ac watts power 

adder is: Adder(%) = 100(1 - Cfty(23+ - 15) ) = 0 .i \% 

Cos{ 23) 
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Calculating Power Uncertainty 

Overall uncertainty for power output in watts (or VARs) is based on the root sum square (rss) of 
the individual uncertainties in percent for the selected voltage, current, and power factor 
parameters: 

WattS Uncertainty (/power — U ~ voltage T (/ ~ current ~h IJ - PFadder 



VARs uncertainty Uvars = *Ju z voltage + U~ current + U ~ VAR. sadder 

Because there are an infinite number of combinations, you should calculate the actual ac power 
uncertainty for your selected parameters. The method of calculation is best shown in the 
following examples (using 90-day specifications): 

Example 1 Output: 100 V, 1 A, 60 Hz, Power Factor =1.0 (<J>=0) 

Voltage Uncertainty Uncertainty for 100 V at 60 Hz is 0.04% + 6.6 mV, totaling: 

100V x .0004 = 40 mV added to 6.6 mV = 46.6 mV. Expressed in percent: 

46.6 mV/100 V x 100 = 0.047% (see “AC Voltage (Sinewave) Specifications”). 

Current Uncertainty Uncertainty for 1 A is 0.08% + 300 pA, totaling: 

1 A x .0008 = 800 pA added to 300 pA =1.1 mA. Expressed in percent: 

1.1 mA/lA x 100 = 0.1 1% (see “AC Current (Sinewaves) Specifications”). 

PF Adder Watts Adder for PF = 1 (<J>=0) at 60 Hz is 0% (see “Phase Specifications”). 

Total Watts Output Uncertainty = [/power = -y/o.047 2 +0.11 2 +0 2 = 0.12% 

Example 2 Output: 100 V, 1 A, 400 Hz, Power Factor = 0.5 (<J>=60) 

Voltage Uncertainty Uncertainty for 100 V at 400 Hz is 0.04% + 6.6 mV, totaling: 

100 V x .0004 = 40 mV added to 6.6 mV = 46.6 mV. Expressed in percent: 

46.6 mV/100 V x 100 = 0.047% (see “AC Voltage (Sinewave) Specifications”). 

Current Uncertainty Uncertainty for 1 A is 0.08% + 300 pA, totaling: 

1 A x .0008 = 800 pA added to 300 pA =1.1 mA. Expressed in percent: 

1.1 mA/1 A x 100 = 0.11% (see “AC Current (Sinewave) Specifications”). 

PF Adder Watts Adder for PF = 0.5 (<T>=60) at 400 Hz is 2.73% (see “Phase Specifications”). 
Total Watts Output Uncertainty = f/power — Vo. 047 2 + 0.1 1 2 +2.73 2 = 2.73% 

VARs When the Power Factor approaches 0.0, the watts output uncertainty becomes unrealistic 
because the dominant characteristic is the VARs (volts-amps-reactive) output. In these cases, 
calculate the Total VARs Output Uncertainty, as shown in example 3: 

Example 3 Output: 100 V, 1 A, 60 Hz, Power Factor = 0.0872 (<T>=85) 

Voltage Uncertainty Uncertainty for 100 V at 60 Hz is 0.04% + 6.6 mV, totaling: 

100 V x .0004 = 40 mV added to 6.6 mV = 46.6 mV. Expressed in percent: 

46.6 mV/100 V x 100 = 0.047% (see “AC Voltage (Sinewave) Specifications”). 

Current Uncertainty Uncertainty for 1 A is 0.08% + 300 pA, totaling: 

1 A x .0008 = 800 pA added to 300 pA =1.1 mA. Expressed in percent: 

1.1 mA/1 A x 100 = 0.1 1% (see “AC Current (Sinewave) Specifications”). 

VARs Adder VARs Adder for <J>=85 at 60 Hz is 0.02% (see “Phase Specifications”). 

Total VARS Output Uncertainty = Uv ar s = V0.047~ +0.11 2 +0.02 2 = 0.12% 
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Additional Specifications 

The following paragraphs provide additional specifications for the 5500A Calibrator ac 
voltage and ac current functions. These specifications are valid after allowing a warm-up 
period of 30 minutes, or twice the time the 5500A has been turned off. All extended 
range specifications are based on performing the internal zero-cal function at weekly 
intervals, or when the ambient temperature changes by more than 5°C. (See Chapter 4, 
“Front Panel Operations.”) 



Frequency Specifications 



Frequency 

Range 


Resolution 


1-Year Absolute Uncertainty, 
teal + 5°C 


Jitter 


.01 to 119.99 Hz 


.01 Hz 


25 ppm, + 1 mHz 


2 ps 


120.0 to 1199.9 Hz 


0.1 Hz 


25 ppm, + 1 mHz 


2 ps 


1.200 to 11.999 kHz 


1.0 Hz 


25 ppm, + 1 mHz [1] 


2 ps 


12.00 to 119.99 kHz 


10 Hz 


25 ppm, + 15 mHz 


140 ns 


120.0 to 1199.9 kHz 


100 Hz 


25 ppm, + 15 mHz 


140 ns 


1.200 to 2.000 MHz 


1 kHz 


25 ppm, + 15 mHz 


140 ns 


[1] ± (25 ppm + 15 mHz) above 10 kHz 
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Harmonics (2nd to 50th) Specifications 



Fundamental 
Frequency [1] 


Voltages 

NORMAL 

Terminals 


Currents 


Voltages 
AUX Terminals 


Amplitude 

Uncertainty 


1 0 to 45 Hz 


33 mV to 32.9999 V 


3.3 mA to 2.19999 A 


10 mV to 3.3 V 


Same % of 
output 


45 to 65 Hz 


33 mV to 1020 V 


3.3 mA to 1 1 A 


10 mV to 3.3 V 


as the 
equivalent 


65 to 500 Hz 


33 mV to 1020 V 


33 mA to 1 1 A 


100 mV to 3.3 V 


single output, 
but 


500 to 1 kHz 


330 mV to 1020 V 


33 mA to 1 1 A 


100 mV to 3.3 V 


twice the floor 


1 to 5 kHz 


3.3 to 1020 V 


33 mA to 2.19999 A 


100 mV to 3.3 V 


adder. 



[1 ] The maximum frequency of the harmonic output is 1 0 kHz. For example, if the fundamental output is 
5 kHz, the maximum selection is the 2nd harmonic (1 0 kHz). All harmonic frequencies (2nd to 50th) 
are available for fundamental outputs between 10 and 200 Hz. 



Note 

1 . Phase uncertainty for harmonic outputs is 1 degree, or the phase uncertainty shown 
in “Phase Specifications” for the particular output, whichever is greater. For 
example, the phase uncertainty of a 400 Hz fundamental output and 10 kHz 
harmonic output is 10 degrees (from “Phase Specifications”). Another example, the 
phase uncertainty of a 60 Hz fundamental output and a 400 Hz harmonic output is 
1 degree. 



Example of determining Amplitude Uncertainty in a Dual Output Harmonic Mode 

What are the amplitude uncertainties for the following dual outputs? 

NORMAL (Fundamental) Output: 100 V, 100 Hz 

From “AC Voltage (Sinewave) Specifications” the single output specification for 

100 V, 100 Hz, is 0.04% + 6.6 mV. For the dual output in this example, the specification 

is 0.04% + 13.2 mV as the 0.04% is the same and the floor is twice the value (2 x 6.6 mV). 

AUX (50th Harmonic) Output: 100 mV, 5 kHz 

From “AC Voltage (Sinewave) Specifications” the auxiliary output specification for 
100 mV, 5 kHz, is 0.15% + 450 mV. For the dual output in this example, the specification 
is 0.15% + 900 mV as the 0.15% is the same and the floor is twice the value (2 x 450 mV). 
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AC Voltage (Sinewave) Extended Bandwidth Specifications 



Ranges 


Frequency 


1-Year Absolute 
Uncertainty, 
teal + 5°C, 

+ (% of output + % of range) 


Maximum Voltage Resolution 


%Output 


%Range 


Normal Channel (Single Output Mode) 


1 .0 to 33 mV 


0.01 to 10 Hz 


5.0% 


0.5% 


Two digits, e.g., 25 mV 


34 to 330 mV 


Three digits 


0.4 to 3.3 V 


Two digits 


4 to 33 V 


Two digits 




10 to 500 kHz 


See “AC Voltage (Sinewaves) Specifications” 


0.3 to 3.3 V 


500 to 1 MHz 


-8 dB at 1 MHz, typical 


Two digits 


1 to 2 MHz 


-32 dB at 2 MHz, typical 


Auxiliary Output (Dual Output Mode) 


10 to 330 mV 


0.01 to 10 Hz 


5.0% 


0.5% 


Three digits 


0.4 to 3.3 V 


Two digits 




1 0 to 1 0 kHz 


See “AC Voltage (Sinewaves) Specifications” 
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AC Voltage (Non-Sinewave) Specifications 



Trianglewave & 
Truncated Sine 
Ranges 

Peak-to-Peak [1] 


Frequency 


1-Year Absolute Uncertainty, 
teal + 5°C, 

+ (% of output + % of range) [2] 


Maximum 

Voltage 

Resolution 


%Output 


%Range 


Normal Channel (Single Output Mode) 


2.9 to 92.999 mV 


0.01 to 10 Hz 


5.0% 


0.5% 


Two digits on each range 


93 to 929.999 mV 


10 to 45 Hz 


0.25% 


0.5% 




0.93 to 9.29999 V 


45 to 1 kHz 


0.25% 


0.25% 


Six digits on each range 


9.3 to 92.9999 V 


1 to 20 kHz 


0.5% 


0.25% 






20 to 100 kHz 


5.0% 


0.5% 




Auxiliary Output (Dual Output Mode) 




0.01 to 10 Hz 


5.0% 


0.5% 


Two digits on each range 


93 to 929.999 mV 


10 to 45 Hz 


0.25% 


0.5% 




0.93 to 9.29999 V 


45 to 1 kHz 


0.25% 


0.25% 


Six digits on each range 




1 to 1 0 kHz 


5.0% 


0.5% 




[1] To convert peak-to-peak to rms for trianglewave, multiply the peak-to-peak value by 0.2886751 . To 


convert peak-to-peak to rms for truncated sinewave, multiply the peak-to-peak value by 0.21 65063. 


[2] Uncertainty is stated in peak-to-peak. Amplitude is verified using an rms-responding DMM. 



Squarewave 
Ranges (p-p) [1] 


Frequency 


1-Year Absolute Uncertainty, 
teal + 5°C 

+ (% of output + % of range) [2] 


Maximum Voltage 
Resolution 


%Output 


%Range 


Normal Channel (Single Output Mode) 


2.9 to 65.999 mV 


0.01 to 10 Hz 


5.0% 


0.5% 


Two digits on each range 


66 to 659.999 mV 


10 to 45 Hz 


0.25% 


0.5% 




0.66 to 6.59999 V 


45 to 1 kHz 


0.25% 


0.25% 


Six digits on each range 


6.6 to 65.9999 V 


1 to 20 kHz 


0.5% 


0.25% 






20 to 100 kHz 


5.0% 


0.5% 




Auxiliary Output (Dual Output Mode) 




0.01 to 10 Hz 


5.0% 


0.5% 


Two digits on each range 


66 to 659.999 mV 


10 to 45 Hz 


0.25% 


0.5% 




0.66 to 6.59999 V 


45 to 1 kHz 


0.25% 


0.25% 


Six digits on each range 




1 to 1 0 kHz 


5.0% 


0.5% 




[1] To convert peak-to-peak to rms for squarewave, multiply the peak-to-peak value by 0.5000000. 


[2] Uncertainty is stated in peak-to-peak. Amplitude is verified using an rms-responding DMM. 



32 





Multi-Product Calibrator 

Additional Specifications 



AC Voltage, DC Offset Specifications 



Range [1] 
(Normal Channel) 


Offset Range [2] 


Maximum 

Peak 


1-Year Absolute Offset 
Uncertainty, teal + 5°C [3] 






Signal 


+ (% Output (dc) + pV) 


Sinewaves 


3.3m to 32.999 mV 


0 to 50 mV 


80 mV 


0.1% + 33 pV 


33m to 329.999 mV 


0 to 500 mV 


800 mV 


0.1% + 330 


0.33 to 3.29999 V 


0 to 5 V 


8 V 


0.1% + 3300 


3.3 to 32.9999 V 


0 to 50 V 


55 V 


0.1% + 33 mV 


Trianglewaves and Truncated Sinewaves 


9.3 to 92.999 mV p-p 


0 to 50 mV 


80 mV 


0.1% + 93 pV 


93 to 929.999 mV p -p 


0 to 500 mV 


800 mV 


0.1% + 930 


0.93 to 9.29999 V p-p 


0 to 5 V 


8 V 


0.1% + 9300 


9.3 to 92.9999 V p-p 


0 to 50 V 


55 V 


0.1% + 93 mV 


Squarewaves 


6.6 to 65.999 mV p-p 


0 to 50 mV 


80 mV 


0.1 % + 66 pV 


66 to 659.999 mV p-p 


0 to 500 mV 


800 mV 


0.1% + 660 


0.66 to 6.59999 V p-p 


0 to 5 V 


8 V 


0.1% + 6600 


6.6 to 65.9999 V p-p 


0 to 50 V 


55 V 


0.1% + 66 mV 


[1] Offsets are not allowed on ranges above the highest range shown above. 


[2] The maximum offset value is determined by the difference between the peak value of the selected 


voltage output and the allowable maximum peak signal. For example, a 10 V peak-to-peak square 
wave output has a peak value of 5 V, allowing a maximum offset up to ±50 V to not exceed the 55 V 
maximum peak signal. The maximum offset values shown above are for the minimum outputs in each 


range. 








[3] For frequencies 0.01 to 10 Hz, and 500 kHz to 2 MHz, the offset uncertainty is 5% of output, ± 1% of 


the offset range. 









AC Voltage, Squarewave Characteristics 



Risetime 
@ 1 kHz 
Typical 


Settling 
Time 
@ 1 kHz 
Typical 


Overshoot 
@ 1 kHz 
Typical 


Duty Cycle Range 


Duty Cycle Uncertainty [1] 


<1 ps 


<10 ps to 1% 
of final value 


<2% 


1 % to 99%, <3.3 V p-p, 
0.01 Hz to 100 kHz 


+ (0.8% of period +140 ns) 
for frequencies >1 0 kHz; 

+ (0.8% of period + 2 ps) 
for frequencies <1 0 kHz. 


[1 ] For duty cycles of 1 0.00% to 90.00%. 
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AC Voltage, Triangle wave Characteristics (typical) 



Linearity to 1 kHz 


Aberrations 


0.3% of p-p value, from 1 0% to 90% point 


<1% of pk-to-pk value, with amplitude >50% of range 



AC Current (Sinewave) Extended Bandwidth Specifications 



Ranges 


Frequency 


1-Year Absolute Uncertainty, 
teal + 5°C, 

+ (% of output + % of range) [2] 


Maximum 

Current 

Resolution 


%Output 


%Range 


All current ranges, <330 mA 


0.01 - 10 Hz 


5.0% 


0.5% 


2 digits each 
range 




10 - 10 kHz 


See “AC Current (Sinewave) Specifications” 



AC Current (Non-Sinewave) Specifications 



Trianglewave & 
Truncated Sinewave 

Ranges [1] 


Frequency 


1-Year Absolute Uncertainty, 
teal + 5°C, 

+ (% of output + % of range) [2] 


Maximum 

Current 

Resolution 


%Output 


%Range 


2.9 to 92.999 mA 


0.01 to 10 Hz 


5.0% 


0.5% 


Two digits, e.g., 75 mA 


10 to 45 Hz 


0.25% 


0.5% 


Six digits on each 
range 


45 to 1 kHz 


0.25% 


0.25% 


1 to 1 0 kHz 


5.0% 


0.5% 


93 to 929.999 mA 


0.01 to 10 Hz 


5.0% 


0.5% 


Two digits 


10 to 45 Hz 


0.25% 


0.5% 


Six digits on each 
range 


45 to 1 kHz 


0.25% 


0.5% 


1 to 10kHz 


5.0% 


1 .0% 


0.93 to 6.19999 A 


1 0 to 45 Hz 


5.0% 


1 .0% 


Two digits 


45 to 1kHz 


0.5% 


0.5% 


Six digits on each 
range 


1 to 5 kHz 


5.0% 


1 .0% 


6.2 to 31 A 


45 to 500 Hz 


2.0% 


0.5% 


Two digits on each 
range 


500 to 1 kHz 


5.0% 


1 .0% 


Six digits on each 
range 



[1] All waveforms are peak-to-peak output ranges. 

[2] Uncertainty is stated in peak-to-peak. Amplitude is verified using an rms-responding DMM. 
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AC Current (Non-Sinewave) Specifications 



Squarewave 
Ranges [1] 


Frequency 


1-Year Absolute Uncertainty, 
teal + 5°C, 

+ (% of output + % of range) [2] 


Maximum 

Current 

Resolution 


%Output 


%Range 


2.9 to 65.999 mA 


0.01 to 10 Hz 


5.0% 


0.5% 


Two digits, e.g., 50 mA 


10 to 45 Hz 


0.25% 


0.5% 


Six digits on each 
range 


45 to 1 kHz 


0.25% 


0.25% 


1 to 1 0 kHz 


5.0% 


0.5% 


66 to 659.999 mA 


0.01 to 10 Hz 


5.0% 


0.5% 


Two digits 


10 to 45 Hz 


0.25% 


0.5% 


Six digits on each 
range 


45 to 1 kHz 


0.25% 


0.5% 


1 to 1 0 kHz 


5.0% 


1.0% 


0.66 to 4.39999 A 


1 0 to 45 Hz 


5.0% 


1 .0% 


Two digits 


45 to 1 kHz 


0.5% 


0.5% 


Six digits on each 
range 


1 to 5 kHz 


5.0% 


1 .0% 


4.4 to 22 A 


45 to 500 Hz 


2.0% 


0.5% 


Two digits on each 
range 


500 to 1 kHz 


5.0% 


1 .0% 


Six digits on each 
range 



[1] All waveforms are peak-to-peak output ranges. 

[2] Uncertainty is stated in peak-to-peak. Amplitude is verified using an rms-responding DMM. 



AC Current, Squarewave Characteristics (typical) 



Range 


Risetime 


Settling Time 


Overshoot 


l<4.4 A @ 400 Hz 


25 gs 


40 gs to 1% of final value 


<10% for loads <1 00 Q. 



AC Current, Trianglewave Characteristics (typical) 



Linearity to 400 Hz 


Aberrations 


0.3% of p-p value, from 1 0% to 90% point 


<1% of p-p value, with amplitude >50% of range 
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